Vol. XII. — No. 44. 


November 1930. 


BULLETIN 


INTERNATIONAL RAILWAY CONGRESS 
ASSOCIATION 


(ENGLISH EDITION) 


[ 686. 254 (.45) ] 


The dispatching system in Italy,’ 


by A. F. PIZZORNO, 


Chief Stationmaster at Monza (Italy). 


The scientific organisation of labour, 
the essential foundation of industrial 
prosperity, should only require of the 
machines and the men what they are 
capable of doing, an excessive demand 
detracting both from the quality and the 
quantity of production. 

Our organisation of duties in the sta- 
tions is not exempt from such faults. 


Frequently several men are employed 


where one would suffice; on the other 
hand an employee with too many duties 
to cover and too great responsibility to 
bear finds his work trying to do and 
consequently his output is of mediocre 
value. As such an organisation no lon- 
ger complies with modern ideas, and is 
neither rational nor practical, it affects 
the activity of the best men, making it 
~ even ineffectual and interferes with the 
financial operating results. 

A more rational distribution of duties 
and responsibilities is therefore needed, 
a distribution based upon the exact 
determination of the maximum output 
of the men: in this way the cost will 
be reduced and the individual output in- 
creased. 


(1) Translated from the French. 
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When the intensity of the traffic at 
the stations does not exceed the average 
and there are long periods of normal 
service, the duties of the operating staff 
may appear easy, and to be nothing more 
than being ready if required : but if it is 
noted that the stationmaster even in the 
smallest stations has to be ready at all 
times to take the necessary steps to main- 
tain or restore regular running of the 
trains (by holding up slow trains so that 
fast trains closely following may pass, 
or again by changing the passing point 
of trains — when through the lateness of 
one of them this should be done), it 
will be appreciated the supervisory du- 
ties of the operating employee is neither 
so simple nor so easy. 

None the less if the stationmasters at 
the small stations had only to watch the 
train working they would have little to 
do and this would adversely affect the 
cost of working. It has therefore been 
found reasonable to put upon the sta- 
tionmaster other duties additional to his 
chief duty whilst at the same time mak- 
ing his work easier by improving the 
equipment. At the present time the 
train working no longer forms the sta- 
tionmaster’s first consideration. 
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These other duties are often detrimeu- 
tal to the regwarity of the train work- 
ing; in fact when the working becoines 
difficult, either through irregularities in 
the timings of the trains out on the line 
or through unexpected accidents, the sta- 
tionmaster is so taken up by matters of 
all kinds that he is unable to give suf- 
ficient time to getting the working back 
to proper order, or can only devote time 
at intervals so that the difficulties in- 
stead of being quickly overcome, becoine 
ageravated and more involved. 

Furthermore, the great responsibility 
laid on the stationmaster as regards re- 
gular running of the trains makes his 
administrative work less thorough and 
more irregular, although this work in 
view of its importance needs the careful 
attention of specialised men who can 
never be suitably replaced by men on 
the operating side. 

It is obvious that if the control of 
train movements now allotted to the 
various stationmasters along the line, 
who cannot follow it as a whole, were 
centralised by a train dispatching sys- 
tem at a very limited number of posts 
fitted with perfected modern equipment, 
a very much reduced number of men 
solely occupied with the running of the 
trains would be able to ensure regularity 
in working better than a large number 
of stationmasters overburdened with 
work and very diversified duties. 


The dispatching system has been ap- 
plied in Italy in two different methods : 
one, known as dirigente centrale (central 
controller), in all ways like the Belgian 
dispatching system; the other, on lines 
with little traffic, is known as diriqente 
unico (single controller) because the 
working on the lines themselves is cover- 
ed by a single controller, that is to say 
the dispatcher. The whole of the ad- 
ministrative staff was released from its 


duties and was moved and used else- 
where, the stations being put in charge 
of assuntori (contractors) who have 
nothing to do with the operating but are 
solely concerned with administrative du- 
ties. 

These stations are called assuntorie : 
the shunting thereat is done by the staff 
of the trains acting under the orders of 
the single dispatcher who by means of 
the selector telephone regulates the 
shunting in the stations and the running 
of the trains by transmitting to the 
guards the necessary orders whilst they 
are standing in the stations. 

The dispatching system is of really 
capital importance for the future of our 
railways and yet this innovation intro- 
duced on our system two years ago by a 
test of the single dispatcher on the Ur- 
bino-Fabriano line and the central dis- 
patcher on the Bologna-Pistoia line and 
subsequently of the single dispatcher on 
certain lines in Sicily, Tuscany and Pied- 
mont, has not been appreciated and ya- 
lued according to its actual importance; 
it is even spoken of ironically, and the 
system meets with both indifference and 
hostility. 

_ All this is entirely unjustified: the 
dispatching system is for the operating 
official what the interlocking in the cen- 
tral signalling and point operating boxes 
is for the pointsmen : it represents tech- 
nical progress, a betterment, and a great 
benefit for the regularity and the speed 
as well as for the safety of the service. 

The operating employee who has had 
to carry on alone under all, either easy 
or difficult, situations the whole respon- 
sibility and the whole of the difficulties, 
is not disposed to agree to an innovation 
which appears to him to detract from his 
ability and regards the dispatching sys- 
tem with dislike and bitterness; he is 
afraid that as his work is in future sub- 
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ordinated to the management, to the con- 
trol and to the orders of others, he will 
be deprived of that freedom of decision 
he has always strenuously fought for, 
and that, thus reduced in importance, 
his position of command will become a 
position the holder of which has to carry 
out orders. 

To question the merit of the station 
masters or to slight them would be quite 
unreasonable. 

With the dispatching system the con- 
trol of train movements always remains 
in the hands of the operating staff, but 
this staff only retain of their profes- 
sional and technical duties the part of 
the greatest merit and value. 

As today we have pointsmen in the 
central point-operating boxes and points- 
men for hand-operated points, and as 
one place does not reduce the importance 
of the other, in the future there will be 
dispatchers and in addition as at pres- 
sent, assistant-stationmasters at the more 
important stations : and as the staff can 
become dispatchers and assistant-station- 
masters, each 
preference, the individual as well as the 
collective interest remains guaranteed. 

The work of a stationmaster is at pres- 
ent undergoing evolution with the in- 
evitable changes made in his station. 
The laying of double lines more gener- 
ally, the extension of the block system, 
the extension of interlocking of signals 
and points have made the work easier 
than when most of the lines were single, 
when the spacing and safety of trains 
depended entirely on the memory and 
carefulness of the staff, and when the 
correct position of the points both near 
and far away were only guaranteed by 
the many and continual visits of the 
assistant-stationmaster. 

The smaller power of the locomotives 
and the frequent crossing places made 


in accordance with his 


it impractical to run trains long dis- 
tances without frequent stops and, with 
a slow succession of trains limiting the 
intensity of movement, the stationmaster 
was able, with little material assistance, 
thanks to his own activity, to regulate 
the working between the © stations. 
Against this, now that double lines and 
locomotives of increasing power have 
eliminated any necessity for frequent 
stops and the block system has reduced 
to a minimum the interval between 
trains, thereby making it possible to run 
an intensive train service, the station- 
master can often handle difficult situa- 
tions which formerly would have been 
considered insoluble in view of the in- 
adequate and out of date equipment he 
had to use. 

The express train leaving one station 
for another several hundreds of miles 
away without intermediate stops only 
seems to the intermediate stations like 
a meteor which arrives and passes, leav- 
ing stations behind as though it had sown 
them all along the line. 

It is therefore easily understandable 
that to regulate the running of the trains, 
much better equipment must be available 
than that in our stations, together with 
a quickness of action which cannot be 
expected, especially of the secondary sta- 
tions. 

The autonomy of such stations delays 
and impedes the steps taken to maintain 
or regularise the service; a lack of deci- 
sion at a single station can in fact com- 
pletely disorganise the train movement 
over the whole line. 

The possibility of action of several 
secondary stations is so little that even 
on lines with heavy traffic, whilst the 
trains are running, the stationmasters 
and assistant-stationmasters can be freed 
from operating duties, for certain per- 
iods during which their presence at the 
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trains is not required, for local adminis- 
trative purposes. 

At all these centres the stationmasters 
and assistant-stationmasters have so little 
to do with the train working that it 
does harm to their professional profi- 
ciency and makes them more and more 
less capable and less ready to act in the 
event of accidents and sudden emergen- 
cies. 

It should be possible straight away to 
eliminate these stations as they are a 
source of waste and a hindrance to the 
regularity and speed of working. 

The possibility of a large reduction 
of posts is a further cause of the hos- 
tility of the men towards the dispatching 
system; they should on the contrary 
realise that with the elimination of every 
unimportant post — which no station- 
master or assistant can covet — and the 
creation of really important posts for 
directing the running of the trains, their 
duties have much greater merit and 
value. : 

Tt should also be appreciated that, as 
every industrial and economic organisa- 
tion through the impulse of progress, 
which is the source of improvement and 
the life of the business, has conti- 
nually to modify itself and to better 
itself if it is to develop and prosper, it 
would be absurd to pretend that our 
railways can or ought to be above this 
law and this duty. 

Of the two different methods of appli- 
cation of the dispatching system under 
test on our lines, that of the single con- 
troller produced economies immediately, 
as a result of which it is being extended 
daily : a system of this kind is however 
only applicable to lines of light traffic 
and if installed too generally would re- 
duce the industrial and strategic value 
of the railway and is not to be recom- 
mended. 


The method of the central controller 
gives a dispatcher, through the coopera- 
tion of the traffic staff, much greater 
capability and power of action than the 
single controller system : this is why of 
ihe two methods the most efficacious is 
undoubtedly that of the central con- 
troller now being tested on the Porret- 
tana (Bologna to Pistoia jine, part of the 
main internal trunk system running 
through Italy). 

If one wishes to detract from this test 
by saying that the trains over the Por- 
rettana always ran perfectly even before 
installing the dispatching system, it may 
be remarked that this test was made not 
because the traffic staff had no longer 
any reserve capacity to use and could not 
regulate the traffic, but to experiment 
with the system on a single line which 
was one of the most difficult to operate 
and which had a heavy traffic. 


The advantage of the new system may 
appear less obvious because before put- 
ting the dispatching system into oper- 
ation the Porrettana line can be said 
to have been in specially good condi- 
tion : in fact through the difficulties 
due to its layout this line has always 
been operated by very capable operating 
staffs, and owing to its importance as a 
main artery it has always been provided 
with additional telephones found on no 
other line; lastly, the work of the sta- 
tionmaster was never too heavy because 
at the most difficult stations on the 
rising gradient the local traffic is small 
and consequently no duties outside the 
movement of the trains have to be per- 
formed. 

However this may be, if the operating 
staff can state they have always been 
master of the job, nobody can tail to 
recognise that the dispatching system 
daily confirms the great efficacy of the 
system by which the work of the operat- 
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ing staff has been reduced and made 
easier and by which the capacity of the 
line can be largely increased to a level 
to which without the dispatching systera 
it could never have reached. A very 
striking demonstration of the real utility 
of the dispatching system was given 
during the exceptionally heavy falls of 
snow last winter, when it made it pos- 
sible to meet in an admirable manner 
the very great difficulties which would 
have been insurmountable in any other 
way. 

The test of a train regulator on duty 
on the area between the junction of the 
lines radiating from Bologna has been 
said to be of no value as the assistant- 
stationmaster regulated formerly and 
just as satisfactorily the reception, the 
dispatch, and the movement of the trains. 

This test gives no great signs of its 
importance because in fact Bologna C. 
station was then so well equipped with 
telephones that this station was a small 
regulating station in embrvo. 

The new organisation of Bologna C. 
may appear as a duplication of the old 
system or a superimposition of the new 
on the old, owing to the very limited 
extension of its functions and of its 
sphere of activities at the end of the 
first stage of the test, thereby playing 
into the hands of the detractors of the 
dispatching system. The incredulous 
were not long in realising their error 
on seeing the facility and rapidity with 
which the new organisation could be ex- 
tended until it could equally well follow 
the working inside Bologna-Formation so 
far as concerns the state of the sidings, 
the reception of trains, and the work at 
the shunting hump. 

By a similar and very interesting ex- 
tension it was possible to study in Italy, 
in a practical manner, the system of re- 
culation of the whole working of the 


large shunting yards, the wonderful or- 
ganisation of which in Belgium demon- 
strates that for such stations it is the 
most rational and perfect system of the 
scientific organisation of labour. 

Whatever judgment may be formed on 
the tests of the dispatching system tried 
so far in Italy, it must be admitted that 
they have completely demonstrated the 
real aptitude for the duty of dispatcher 
of men who have only carried out prev- 
iously the duties of assistant-station- 
masters. How far would not the Italian 
operating staff (which even during the 
ante-fascist regime, when the stations 
and lines were left almost entirely with- 
out equipment, did miracles) go with the 
dispatching system which, by enlarging 
their possible action and their power, 
would multiply the output resulting 
from their ability and their professional 
qualities ? 

The role of the operating officer is 
one of command and of great respon- 
sibility, the value of which under the 
present regime has been unduly reduced 
by making him cover all duties, even the 
least important and holding him always 
at the mercy of his subordinates by re- 
quiring him to answer personally for 
their actions without giving him the 
means of supervising them so that if 
they work badly or carelessly he can be 
charged with laziness or negligence, 
even when he always works as hard as 
he can. 

The multiplicity of his duties very 
often upsets his work; he can suddenly 
be interrupted in his train of thought 
by some one who meets him, by another 
who asks his opinion, by a case which 
makes him hasten to a place in the op- 
posite direction to that to which he was 
hurrying. 

Very frequently, in the most difficult 
moments, he has to take decisions on 
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the spot even before he has really under- 
stood the actual position of the working; 
or he has to leave it to his subordinates, 
or discuss it with them, or alter or can- 
cel orders already given, applying con- 
tradictory solutions and alienating the 
professional consideration and esteem of 
his juniors, who are ready to ascribe to 
incapability, his inability to carry out 
his proper dtities. 

On the other hand, the dispatcher is 
solely responsible for the running of the 
trains and at his control, to which the 
other men are not admitted, where he 
has all necessary equipment, he is at 
every moment informed of the position 
on the line as shown on the graph of 
the running of the trains he prepares 
as they go forward; he can with the 
greatest calm and the most absolute in- 
dependance give very precise and sure 
orders no one can discuss and which 
each man has to carry out promptly on 
his own direct responsibility. 

The dispatching moves the traffic staff 
into the post most suitable for each man, 
it gives the strong characters the means 
of tackling and overcoming all the exi- 
gencies and difficulties of the service 
and, by leading automatically to the 
elimination of the least capable, it forms 
a system of selection which complies 
with the postulates of Fascism which 
wishes a free path only to those deserv- 
ing of it. 

If the central controller system is more 
efficient and has greater powers of ac- 
tion than that of the single controller, 
why is the single controller system being 
steadily increased on the Italian rail- 
ways, whilst the central controller sys- 
tem remains at its initial point ? 

It is due to the single controller with 
his method of working as set out for 
our railways corresponding so perfectly 
to the requirements of lines with little 


traffic for the working of which it was 
expressly designed and because it pro- 
duced immediately after its introduction 
a very appreciable saving. 

The central controller needs on the 
contrary, before it can be used, a much 
greater expenditure because of the in- 
creased number of men required for the 
dispatcher’s office and can only show 
savings after some time, which savings, 
as they cannot be evaluated mathemat- 
ically, have little weight. 

It may also be remarked that the Bel- 
gian system as introduced in the Por- 
rettana is not suited to most of our lines 
which, unlike the Belgian lines, have not 
got a heavy traffic almost uniform over 
the whole journey, but are composed of 
sections of different density and which 
serve many places both industrial and 
agricultural in which most of the trains 
have to stop owing to local requirements. 

The Italian Railways naturally do not 

desire to introduce train dispatching 
only on lines with light traffic nor to 
give up the idea of finding a more suit- 
able method of dispatching which will 
guarantee regular working with an ap- 
preciable saving of cost. 
_ The operating service of the station 
can be considered as being divisible into 
two parts, the first having to do with 
the movement of trains running over the 
line and running either for their recep- 
tion or for passing through or for hold- 
ing them on crossing over trains, on to 
the main lines and the working lines. 
of the station, the second dealing with 
shunting which does not affect the run- 
ning of the trains directly and which is 
done on the sidings and fans set aside 
for marshalling trains and for the in- 
side and local working of the station. 

Of these two tasks, the former is the 
heavier as it demands constant attention 
and continual vigilance which must not 
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be interrupted nor deferred. Naturally 
this absorbs the greater part of the sta- 
tionmasters’ energies. 

The present organisation of dividing 
the work between several stations not far 
apart makes use of several men who 
have to watch over, at the same time, 
the running of the same trains over the 
same line. 

Seeing that the dispatching system 
gives unity of command, why should we 
not endeavour to find some means of 
using it so as to eliminate the multi- 
plication of work with its attendant cost 
in staff in places where this staff is 
only needed because of the scattering of 
the management staff? Is there any 
reason for not extending the dispat- 
cher’s functions to the control of the 
train movements within station limits at 
intermediate stations thereby lightening 
the work of the stationmasters and their 
assistants ? 

This particular work would necessitate 
the dispatcher having very detailed 
knowledge of the layout of the sidings 
at each intermediate station used in 
working the trains. 

In order that his duties should not 
be made too difficult and so as not to 
‘tax his memory unreasonably, he must 
be given almost the same facilities and 
equipment as is provided for the regu- 
lator of a large station. 

The stations on the dispatcher’s dia- 
gram are indicated by a single horizontal 
line whereas on that of the regulator 
there are as many horizontal lines as 
there are sidings, and these are grouped 
into as many groups as there are fans 
of sidings. Although this does not 
exactly reproduce the topographical lay- 
out of the yards, it provides the regu- 
lator with a well defined diagram by 
means of which he can easily recall to 
mind the actual layout. Consequently 


while the dispatcher would have to me- 
morise the layout of each station on his 
diagram, no such mental effort is re- 
quired of the regulator. The diagram 
provided for the dispatcher should 
thereby have as many horizontal lines 
as there are sidings set aside for train 
working purposes. 

Beside the object of effecting savings 
in staff, there are other reasons for 
which it would be better for the dis- 
patcher to follow up and control the 
working inside intermediate station li- 
mits of passing trains : for example, on 
lines with heavy traffic at stations in- 
adequately equipped and with only limit- 
ed capacity, holding or receiving a train 
in the station on one rather than on 
another of the sidings can have a very 
marked influence on the regularity and 
speed of the trains. The dispatcher 
could not under such conditions regulate 
quickly the mcvement of trains if he 
were not given the power of using all 
the minor resources and details of work- 
ing used in the stations as the dispatcher, 
under certain circumstances affecting 
passing trains, may have to act as re- 
gulator of the stations along the line. 

The innovation may be said to com- 
plicate the keeping up of the train work- 
ing diagram, but nobody will forget that 
practice soon eliminates any difficulty. 
Moreover the diagram may be kept up 
bit by bit. 

On double track lines, trains in one 
direction use at intermediate, as at the 
main stations, lines quite separate from 
those used in the opposite direction. 

This feature of double track lines 
enables the telephone circuit to be dou- 
bled and to use two dispatchers, one for 
each direction. These dispatchers follow 
their trains as though they were oper- 
ating two different railway lines. 

The single dispatcher will consequent- 
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ly, in the case of double lines, reproduce 
the movement of the trains more easily 
if the working of trains in one direc- 
tion is clearly and definitely distinguish- 
ed from that in the other. 

In order that this may be done instead 
of showing the stations on the diagram 
by a single vertical line, two vertical 
lines parallel and close together should 
be used, the upper to represent. trains 
marked from the top downwards in the 
train working diagram (in Italy down 
trains), the lower train shown in the 
opposite way (in Italy up trains). 

This alteration of the diagram appears 
to be so unimportant as to be negligible; 
we think however; that it will be the 
key, although not appearing to be such, 
by which to open the way for much 
more important innovations which it 
would be difficult to introduce straight 
away into use because except as regards 
fashions, new things always encounter 
violent opposition. 

This first step having been taken, the 
eye of the dispatcher having become 
accustomed to the concise representation 
of the train movements over the two 
principal lines of the station, the oppor- 
tuneness of adding at some of the sta- 
tions lines representing the other sidings 
set aside in the stations themselves almost 
exclusively to the working (holding sid- 
ings, passing loops, ete.) will be readily 
appreciated. 

When the dispatcher has been put in 
a position to control and direct the work- 
ing inside the stations dealing with pass- 
ing trains, the work of the stationmas- 
ters and assistants at several intermediate 
‘stations will be much reduced. 

Theoretically this innovation will 
enable the hours of duty of assistant- 
stationmasters at the intermediate sta- 
tions to be reduced by limiting them to 
the hours and to the stations having the 


more intense traffic and by suppressing 
them at those where they are an un- 
necessary duplication of work which the 
dispatcher could do. The system there- 
fore provides a new source of economies 
which only require a suitable organisa- 
tion to be explored properly and pro- 
fitably. 

There is no need to look too far afield 
for a really simple and practical dis- 
patching system suitable for part of our 
lines, as it can actually be found in our 
operating regulations where an example 
is given when dealing with the « dis- 
abilitazione » of the stations by concen- 
trating at neighbouring stations the work 
relative to the movement of trains, of 
the stations temporarily relieved of the 
work. Why, by following the same 
method, should not the stationmaster be 
removed from each small station which 
is an unnecessary operating centre ? 

Several intermediate secondary _ sta- 
tions could be made into simple posts 
for dealing with the crossing of trains 
and subsequently grouped together un- 
der one of the neighbouring stations at 
which, owing to its importance or its 
position, it would be advisable to set up 
a train working regulator controlling all 
the stations not equipped in his zone. 

As a regulator can direct the whole 
of the train movements of a large sta- 
tion with several shunting posts, by con- 
sidering a group of several small stations 
as a single station with so many posts, 
the group can be worked by a single sta- 
tion master and the whole of the train 
working put under a regulator treating 
it as the interior working of a large sta- 
tion. 

The application of this innovation 
would result in considerable advantages 
making it possible : 

—- to reduce the number of operating 
staff at the small stations; 
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— to eliminate useless, costly and hin- 
dersome duplication of work; 

— to improve the running of the 
trains by confiding the control thereof 
to specialists provided with all necessary 
equipment and having nothing else to 
occupy their attention; 

— to use the small stations to a great- 
er extent, these stations at the present 
time not being used outside the times 
at which trains call; ay 2! 

— to improve the amount of work 
produced by the staff at the small se- 
condary stations which, no longer being 
isolated and ahandoned to themselves, 
would be visited more frequently by the 
stationmaster in charge of the group and 
would be under the control exercised 
by the dispatcher by means of the train 
diagram of the actual working. 

The change requires.: 

— double track, 

— block system, 

— interlocking, 

— simple and practical regulations, 

—- selector telephones (Western Elec- 
tric type already in use on the lines 
worked under the dispatching system) 
to link up the dispatchers’ offices and 
the offices of stations not served by the 
trains, and stations worked in the usual 
way. 

Stations at which there is no train 
work done would not be handed over, 
as is done on lines operated with the 
single controller, to contractors having 
nothing to do with the working of the 
trains. These stations would be placed 
under the regulator of the group. to 
which each station belongs. 

The station duties would be covered 
by employees of the railway solely occu- 
pied with administrative duties but who 
had had operating training so that, in 
the event of failure, etc., they could act 
when called upon by the dispatcher. 


If the hours of duty of the administra- 
tive staff are limited to the periods dur- 
ing which the offices and loading places 
are open to the public, it will be seen 
that in those stations at which the overall 
time they are opened requires several 
sets of men, staff economies could be 
made and the service even improved. 

Is it possible however for the shunters, 
pointsmen, signal box staff to do their 
werk regularly and with care when not 
under the notice of the assistant-station- 
master and that, in stations at which no 
train work is done, shunting can be done 
without his assistance ? 

This question is quite superfluous be- 
cause on lines operated by the single 
controller there are assuntorie with a 
daily movement of wagons exceeding that 
at many intermediate stations on the 
main lines and at which shunting is car- 
ried out solely by the train staff without 
any drawbacks and at the same time re- 
markably quickly. 

Furthermore, at almost all stations the 
absence of the assistant-stationmaster 
during shunting is neither unusual or 
novel; it is on the contrary a practical 
necessity consecrated by custom and in- 
ereasingly sc as*the growth of facilities 
makes it increasingly difficult for the 
stationmaster, who cannot be everywhere 
at once, to be present everywhere he 
should be. 

At what station can the stationmaster 
or his assistant responsible for train 
working be seen really supervising the 
shunting ? 

Neither in the small stations where he 
can hardly leave his office to follow so 
as to regulate the running of the trains 
on his line, to answer the telegraph and 
to cover duties outside the train working 
such as issuing tickets, luggage, goods, 
ete., nor at medium-sized stations, the 
lines and goods sidings of which are 
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often some distance from the passenger 
buildings, where the stationmaster has 
to remain to cover the working of the 
trains, their arrival, and their departure; 
still less at the large stations at which 
the general supervision of shunting is 
left to assistant-stationmasters who have 
nothing to do with the actual train work- 
ing on the line. 

Let us consider a train just arrived, 
and follow the way the staff deals with 
it: 

The station staff asks « How many to 
detach? » The guard replies « Fifteen », 
to which the station staff adds « And 
we have twenty for you to pick up ». 

To uncouple and couple up again re- 
quires about fifteen minutes shunting, 
but under adverse conditions such as 
darkness, fog, etc., much more may be 
taken. In any case, however difficult 
the shunting may be, the stationmaster 
or the assistant cannot supervise it per- 
sonally as he has to remain in his office 
to give the other stations particulars of 
the train being dealt with or to take par- 
ticulars of trains expected, or to decide 
and announce the order in which trains 
will run, or to give the signalmen the 
necessary orders as regards signal work- 
ing, or finally to be present when trains 
arrive, depart, or pass through the sta- 
tion, which again makes it necessary for 
him to be in his office to telephone, tele- 
graph, ete. 

In the meantime the shunters go to 
the sidings with the train, or part of it, 
where they shunt it. When this is done 
the train is returned and worked back 
to the station proper where the shunters 
report all in order. 

If the assistant-stationmaster thinks 
the shunting has taken too long, he re- 
quires explanations and information, and 
is generally annoyed as he is always held 
in the end responsible for any delay to 


the train although he could not be 
present during the shunting and also 
lacks the means for considering and dis- 
cussing effectively the statements and 
excuses of the staff. After this, when 
the time of departure arrives or perhaps 
has passed, the assistant-stationmaster 
having ascertained from the guard that 
the train is ready to leave, advises the 


‘signal box and when the signals are off, 


sends the train away. 

To sum up, the operating staff are 
solely occupied with the running of the 
trains, that is to say the working over 
the running lines (which could be done 
much more easily with a single con- 
troller) because they can only take part 
in the station local working occasionally 
and with little results; this last work is 
always done by the shunters, pointsmen, 
and signalmen without the personal in- 
tervention of the assistant-stationmaster 
as it would be done if the verbal orders 
given by these latter were given by the 
controller by telephone. 

The station staff as a rule, and more 
particularly. the shunters, pointsmen and 
signal box men, are therefore accustom- 
ed to work on their own as, in most 
small stations, medium stations, and even 
in those of some importance, they have 
always had to carry on in the absence 
of the responsible operating official. 
For this reason constant improvements 
are being made in the equipment and 
plant to ensure the regular development 
of the service without the operating of- 
ficial having to be away from his office 
in the booking office building. 

Have not the electric and mechanical 
safety devices, the telephones and the 
interlocking been increased in number 
to enable the signal box men and the 
pointsmen at the points and frames fur- 
thest from the station buidling, to carry 
out their duties during the absence of 
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the yard master, by the latter being given 
the equipment needed to supervise and 
direct them without having to be out on 
the job ? 

As the steady development of the per- 
manent installation, the increase in the 
speed of the trains, and the greater 
train density make it essential that the 
official in control should always have 
before him the position on the sidings 
in the station and out on the lines, we 
can not but take advantage of progress 
in technical matters, whereby the yard- 
master — like a ship’s pilot — can fol- 
low the increase in traffic and control 
it without leaving his office. 

It is consequently not from any fur- 
ther desire for novelty, but to meet the 
complex and urgent necessities of the 
service that the operating control offices 
at the stations should be reduced and 
replaced by a very small number of re- 
gulating posts. In this way we shall get 
the dispatchers who, by following the 


method of the regulator at the large Bel- - 


gian marshalling yards, will be able to 
supervise the work of their subordinates, 
to know to a minute the time required 
for any train operation, to compare it 
with the time actually taken and incite 
and encourage the staff and if need be 
to discipline them better than if they 
were present during the work. 


The unseen eye of the dispatcher has 
so great a power of penetration and con- 
trol that the dispatcher dominates the 
staff and forces them to work quickly 
and well; when the dispatching system is 
not in use, the operating officials have 
never quite so great authority. 

The present need for economy, the 
post war financial crisis, and road com- 
petition force the railway companies to 
reduce the costs of working. The num- 
ber of men must be reduced, a desirable 
step when it means the elimination of 


really redundant staff, but which loses 
any benefit and even becomes harmful 
as soon as the remaining staff have too 
great responsibility and too much work 
or results in subsidiary services being 
neglected; furthermore certain duties, 
the importance of which is not at first 
view obvious, are useful in giving the 
whole organisation an air of order and 
dignity the large systems cannot afford 
to abandon. 

After having got rid of all redundant 
staff, before the number of men remain- 
ing can be reduced to a minimum all 
unnecessary duties must be eliminated 
and the work done by each man in- 
creased : because if a man is enabled to 
do the work of two men without undue 
exertion one of these may be removed 
without in any way upsetting the work- 
ing. 

Consequently if it were possible to 
give - every stationmaster the means 
whereby he alone could do as much as 
two or three together could accomplish 
previously with difficulty, why should 
so appreciable an advantage not be 
taken up ? 


The railways should be capable not 
only of carrying passengers and goods; 
they ought always to be ready to meet 
with the createst efficiency any unex- 
pected mobilisation for the defence of 
the country and to guarantee in the event 
of war, the rapid and perfect transpor- 
tation of all troups and equipment. 

The controller posts proposed to be 
set up give not only great benefits as 
regards savings in the cost of operation, 
but also form in time of peace schools 
for teaching and keeping in training a 
selected body of dispatchers thoroughly 
knowing their duties and always ready 
to get out of their sections of the lines 
the greatest possible amount of work, 
continuously, that can be expected by 
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rapidly putting into action, by a simple 
arrangement of circuits, the dispatching 
system of the Belgian model as on the 
Porrettana, the only one capable of fully 
meeting under such circumstances the 
strategic requirements and the object in 
view. 

The control of train movements in 
groups of secondary stations that may 
have been formed would be — in almost 
all cases — neither hard nor difficult, 
because on double track lines, even when 
main lines, the role of the dispatcher 
of a group of two or three or four (or 
more) secondary stations will always 
meet less difficulties than those to be 
encountered on a single line with much 
longer sections with many stations and 
operated by the single controller. 

The power of each regulator would be 
great enough for him to readily over- 
come the most trying and complicated 
situations; even long sections of single 
line would not add very much to his task 
if the special authorisation to change the 
passing places by the block system were 
extended to every case of alteration of 
passing place, by making the block per- 
missive as the operating regulations 
provide for if the telegraph and tele- 
phones are out of action. 

The possibilities and advantages to be 
got irom the setting up of regulating 
centres can be made more apparent when 
it is appreciated that at the present time 
the control of train movements — for 
the whole 24 hour-period — requires 
at each station two to six employees (sta- 
tionmasters, assistant-stationmasters and 
telegraphists) whereas a group of several 
stations would be placed under the con- 
trol of the same station masters or assis- 
tant-stationmasters, now become dispatch- 
ers, for which only six would be needed. 


There is no doubt that even if part of 
the staff released were used on adminis- 


trative work — which would make a 
creat improvement — there would be a 
very large margin of saving for the 
operating side. 

When we consider the very trying 
daily duties of the stationmasters and 
their assistants, it may seem absurd to 
think of improving the service by re- 
ducing the numbers of the operating 
staff: the scientific organisation of la- 
bour however produces miracles of this 
kind. 

The regulator has at his disposal com- 
plete information relative to the move- 
ment, holding and shunting of the trains, 
to the occupation of the sidings in each 
station of his grows by a well organised, 
brief and rapid method such as that of 
the regulator at the large shunting sta- 
tions in Belgium; he can therefore re- 
produce the exact diagram showing the 
way the trains are running and the po- 
sition of the empty or occupied sidings 
of each station. He is therefore at all 


-times aware of the situation at the sta- 


tions and of the position on the running 
lines in detail and as a whole. 

The result is that the regulator can 
both more easily and more quickly than 
the station staff give the order to open 
the receiving siding for each train. ob- 
tain confirmation that the points are 
properly set, have the signals set to line 
clear for the incoming trains or to give 
the signal to outgoing trains, and he 
can hold at any one of his stations any 
train which, if allowed to proceed, would 
upset the working at the next station, 
using indifferently the facilities at each 
station even if not staffed and, in ad- 
dition, to know in advance the composi- 
tion and the loads of the trains and the 
number cf wagons to pick up at the sta- 
tion; he can give precise orders as re- 
gards the shunts to be made and the 
trains to be worked. 
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The method would give much greater 
independence, readily seen too, to the 
shunters and would make them directly 
responsible for the delays and irregu- 
larities due to negligence, inattention, 
and carelessness, and would stimulate 
them to improve their training and their 
professional knowledge. 

The effective work of the regulator 
and the benefits resulting from his ac- 
tions would then be much greater than 
under present conditions (control of 
train movements by the assistant-station- 
master). 

Under the new system, the head guard 
being more important, his position 
should therefore be given to men of suf- 
ficient education who would be able to 
carry out safely any particular task 
which might be laid upon them in the 
absence of the stationmasters or assis- 
tants. 

The improvement in professional sta- 
tus of the head guards would make them 
more careful, quicker in action, and 
better able to give increased output. 


Consequently a method of replacing 
the old system which breaks the mono- 
tony of the work done passively and by 
habit and which adds value and new 
responsibilities to the work of each man 
cannot fail to succeed and to benefit the 
staff. 

The telegraph organisation at present 
available is a system which no longer 
meets the needs of the operating depart- 
ment. 

Neither the number nor the greater 
activity, nor the highest ability succeeds 
under present conditions in avoiding 
delays and dislocation of the services 
which always reoccur just as though 
every traffic department employee did 
his daily work, difficult and fatiguing 
as it is, with blameworthy negligence 
and culpable carelessness instead of with 
the greatest interest and keenness. 

All these defects in the organisation 
which interfere with regularity in work- 
ing and demand an excessive number of 
men, thereby very greatly increasing the 
operating costs, ought to be eliminated. 
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Alloy steels for railroad service. 


(From the Railway Mechanical Engineer.) 


A most informative session on steels 
was held by the Railroad Division of the 
American Society of Mechanical Engin- 
eers on the afternoon of 5 December 
1929, during the annual meeting of that 
society. The paper discussed was en- 
titled Alloy Steels in the Railroad 
Field, which was presented by Charles 
McKnight, metallurgist for the Interna- 
tional Nickel Company, New York. 

A considerable part of the discussion 
was devoted to the relative merits of 
earbon and alloy steels, especially as 
used in locomotive construction. Prob- 
lems pertaining to handling alloy steels 
in the average railroad blacksmith shop, 
and also in welding fractures were dis- 
cussed by those present. It was evident 
that both the manufacturers and users 
were in agreement that the application 
of alloy steels to locomotives begins 
where carbon steels cease to render sa- 
tisfactory service. 

Following is an abstract of Mr. Mc 
Knight’s paper together with a summary 
report of the discussion : 


Some confusion has occurred because 
steels are being sold today under names 
indicating that they are alloy steels 
when, as a matter of fact, the content of 
«alloying element » is slightly above that 
normal to all steels. An example of this 
is the so-called « silicon steel » which 
is used for ship plate and_ structural 
shapes. The silicon is actually only a 
few hundredths of one per cent higher 
than usual and the term is a misnomer. 
Such steel could better be called « killed 
steel » than « silicon steel » On the 
other hand, the two elements common 
to all steels, manganese and silicon have 


valuable alloying properties, and recent- 
ly these properties have been taken ad- 
vantage of to produce a cheap and sa- 
tisfactory steel. 

An alloy steel may be defined in a 
general way as a steel containing an ap- 
preciable percentage of one or more ele- 
ments (other than iron and carbon) con- 
ferring special virtues on the metal. This 
definition, however, does not tell the 
whole story. To be worthy of the name, 
alloy steel must necessarily be of a better 
quality and made better than a similar 
straight-carbon steel. Otherwise a large 
part of the advantage gained by the alloy 
addition is lost. It is probable that, 
were it possible to remove the alloy from 
steel after manufacture, the alloy steel 
would still be superior to ordinary steel, 
simply on account of the additional pre- 
cautions taken. 

This quality is one reason for the ad- 
ditional cost of alloy steels. If the price 
per pound of alloy steel is analyzed, it 
will be found that the alloy addition 
alone is not sufficient to account for the 
excess cost. For example, 3.5 % nickel 
steel is currently quoted in bar form at 
4.15 cents per pound, while carbon-steel 
bars are a little under 2 cents per pound. 
The nickel addition alone, even at 35 
cents per pound for nickel, accounts for 
not quite 1.25 cents. Therefore, almost 
one cent, or little less than the cost of 
the alloy, goes for the « quality factor ». 
Although this may seem out of all pro- 
portion, it is not unfair for the steel ma- 
nufacturers to make such a charge, pro- 
viding the steel is really of good qua- 
lity. 
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The designing engineer finds at his 
hand three types of steel : 


Carbon steels. — These steels are used 
for the vast majority of purposes for 
very good and economical reasons, There 
is a tendency, in the view of recent me- 
tallurgical developments, rather to be- 
little carbon steel, but it should be re- 
membered that conscientiously made 
carbon steel will in most places give 
more per dollar than any other struc- 
tural material. The field of locomotion 
by land, water and air furnishes an out- 
standing exception to this generaliza- 
tion. 


Alloy steels. — Alloy steels are essen- 
tially special steels for special purposes. 
The growth in their use has been and 
will be rapid, but it is a mistake to use 
an, alloy steel where its use is not jus- 
tified. 


Semi-alloy steels.— This term is really 
a misnomer as there should be a sharp 
distinction beiween alloy steels and car- 
bon steels. At the present time, how- 
ever, there are steels on the market 
which have had relatively small extra 
additions of metalloids ordinarily used 
in making steel. They are slightly more 
expensive than carbon steels with slight- 
ly better properties. They are a com- 
promise between the two other grades, 
and it remains to be seen whether they 
can justify themselves economically. 


Forgings of alloy steel. 


The locomotive designer in recent 
years has adopted alloy steel for forg- 
ings more generally because of the lar- 
ger power units, and because the size of 
forgings cannot be increased indefini- 
tely, Strictly speaking, it is not a new 
development. In the early days of alloy 
steel, the railroads were among the first 
users, but alloy steels got quite an un- 
savory reputation with them. The rea- 
son for this was that it was not then 
appreciated that mass makes a great dif- 


ference in the properties of forgings, and 
that the heat treatment must conform to 
the size of the piece. It is manifestly 
ridiculous to compare the 1 1/4-inch 
rear-axle shaft of an automobile with a 
10-inch or 12-inch locomotive driving 
axle, and yet, in the early days the same 
steel and the same heat-treatment were 
used for both with disastrous results in 
the case of the driving axle. 

Fifteen or so years ago, after a tem- 
porary lapse, alloy steels again began to 
be used with intelligently written che- 
mical specifications, and _ intelligently 
conceived and controlled heat treat- 
ments. While quite a number of alloy- 
steel forgings are still heat treated by 
quenching in some liquid medium such 
as oil or water, it is generally conceded 
that such drastic treatment, while pro- 
ducing higher strength, is not conducive 
to the greatest reliability. Strength is, 
therefore, sacrificed to a slight extent, 
the cooling medium is air instead of ali- 
quid, and the large forgings of today are 
much freer from strains and cracks. 

The heat treatment in general use 
today for large railroad forgings in spe- 
cified by the term « normalize and 
draw » or « normalize and temper ». 
In this process the metal after forging 
but before machining is slowly heated to 
a predetermined temperature, and is 
held at that temperature one hour or 
more for each inch of cross-section. The 
predetermined temperature is one higher 
than the so-called « critical point » of 
the metal, at which the various consti- 
tuents of the steel merge into an amorph- 
ous solid solution. This critical point 
varies with the carbon and alloy content 
of the steel. The higher the carbon, the 
lower the critical point. The alloy hay- 
ing the most marked effect is nickel, 
which has a tendency to lower it. In 
the absence of accurate data, 1 600° F. is 
taken generally as a safe temperature for 
normalizing. Higher temperatures than 
this induce excess grain size, and lower 
ones are not safely above the critical 
point. 
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After the steel has remained at this 
temperature the required time, it is re- 
moved from the furnace and is allowed 
to cool in still air, free from drafts and 
not exposed to rain, snow, or other chil- 
ling agency. When it has: cooled so it 
is no longer red, it is replaced in the 
furnace and heated to the « drawing » 
or « tempering » temperature. This is 
in order to free the metal from stresses 
set up by cooling, and to put it in the 
best condition for service from a metal- 
lurgical standpoint. The drawing tem- 
perature must, of course, be lower than 
the critical point. It is usually about 
1100 to 1 200° F, and the forgings are 
again kept at that temperature for one 
hour or more for each inch of cross-sec- 
tion, after which they are cooled either 
in the air or furnace. It does'not mat- 
ter greatly which cooling method is 
used, but probably the air cooling is 
preferable. 

Good heat treatment of alloy-steel 
forgings is an essential, but again qua- 
lity is a great factor. No alloy ever 
made bad steel good. It is necessary, 
as a metallurgist has aptly said, to begin 
the manufacture of alloy steel with its 
pre-natal care, and, as a railroad man 
even more aptly said, to choose your 
steel-maker as you would your physi- 
cian. Quality brings in so many details, 


Ultimate tensile strength . 
Yield point . é 
Blongation in 8 inches , 


Reduction of area 
Impact value, Izod . 


As representative of what may be ob- 
tained from an alloy-steel forging of 
large size normalized and tempered, car- 
bon-vanadium steel analyzing : 


Carbon. 0.40-0.50 % 
Manganese 0.75-0.90 % 
Vanadium. . notiless than 0.18 % 


such as method of manufacture, rolling 
vs, pressing, etch-tests, etc., that they can 
hardly be hinted at, much less discussed 
in a paper of this length. 

The majority of alloy-steel forgings 
now made conform to one of the follow- 
ing types: 

1, Carbon-vanadium steel, normalized and 
tempered. 


2. Nickel steel, normalized and tempered. 


3. Chrome-vanadium steel, quenched and 
tempered. 
4. Nickel-chromium steel, quenched anil 


tempered. 


The first two air-treated types prob- 
ably account for more than 75 % of all 
alloy-steel locomotive forgings, as the 
latter two are not widely used. 


Average of 523 tests on 3.0 % 
nickel-steel boiler plate. 


Average Specified 
per cent. per cent. 
Carbon . 0.163 0.20 max. 
Manganese . 0.557 0.40-0.80 
Phosphorus 0.021 0.045 max. 
Sulphur 0.029 0.045 max. 
Silicon . 0.203 Not spec. 
Nickel 2.960 2.75-3.25 
Average. Specified. 
77 880 Ib. 70000 lb. minimum. 
47 550 Tb. 50 % U. T.S. 
36.33 % 1600000 U. T. 8. 
Min. 20 % 
54.15 % 50 % 


63.4 foot-pounds. 


will give on the average tensile values 
Ole 


Ultimate tensile strength . 90-100 000 Ib. 
Yield point = Se 60- 70000 Ib. 
Elongation in 2 inches . 22.28 % 
Reduction of area . 40-45 % 


For comparison, carbon steel with 
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about the same carbon (0.45-0.50) will 
give : 


Ultimate tensile strength . 75-85 000 lb. 
Yield point = 40-50 000 Lb. 
Eiongation in 2 inches . 18-25 % 
Reduction of area . 35-42 % 


In the opinion of the author, these are 
about the maximum results which can 
be obtained from a normalized steel, no 
matter what alloy or combination of 
alloys is used. Yet there is still an un- 
comfortably large number of failures. 
In the past there were failures with 
wrought iron, so steel was adopted; 
there were failures with steel, so alloy 
was adopted. Perhaps our reasoning has 
been wrong, and strength is not the ab- 
solute criterion of a good locomotive 
forging. During the past six years, 
there has come into prominence and po- 
pularity a steel which deliberately sa- 
crifices a little strength to obtain a lot 
more toughness and shock resistance. 
The carbon content is much lower than 
is usual, and nickel is the supporting 
alloy. Such a steel, normalized and 
tempered has, in large locomotive forg- 
ings, given an average of: 


Ultimate tensile strength. 83 535 Tb, 
Yield point . : 60 371 Ib. 
Hlongation in 2 inches . 31 % 
Reduction of area 60 % 
Carbon 0.24 %; nickel. 2.08 % 


Impact tests are illuminating. Izod 


impact values on this steel, made on test 
pieces from large forgings, run 50, 60, 
70 foot-pounds, and even higher. This 
indicates more than double the shock- 
resisting capacity of the usual higher- 
carbon alloy steel. Such a steel merits 
attention. 


Alloys used in castings. 


The alloys, alone or in combination, 
most employed in railroad work for 
steel castings are vanadium with con- 


xI—2 


tent not less than 0.18 %, Manganese 
1.00 to 2.00 % and nickel 1.90 to o.vU Yo. 
With a carbon content of from 0.30 to 
0.40 %, these alloy steels give minimum 
physical characteristics of : 


Ultimate tensile strength. 80 000 Ib. 
Yield point . ‘ 45 000 Ib. 
Elongation in 2 inches, 25 % 
Reduction of area 45 % 


Such figures are obtained on large 
castings, such as frames, after a heat 
treatment consisting of normalizing and 
tempering. This treatment is essentially 
the same as that detailed for forgings. 
However, due to the difference in the 
structure of castings as compared with 
that of rolled or forged steel, it is quite 
usual to employ a preliminary heat 
treatment known as a homogenizing 
treatment. This is carried out at a higher 
temperature (1 600-2 000° F.), and the 
castings are air-cooled. By it the ori- 
ginal casting structure is more comple- 
tely broken up. Smaller castings will 
have somewhat higher properties, and 
for such castings it is often permissible 
to use the « quench-and-temper » treat- 
ment to obtain even better results, pro- 
vided the section is not too intricate. In 
this field, too, interesting results have 
been obtained by departing from the 
conventional, and using a low-carbon 
alloy-steel. 

A valuable application of alloy steels 


for castings was brought out by the 


chief mechanical engineer of a large 
railroad. He could obtain low-carbon 
alloy steel castings at approximately 
35 % increase in price over ordinary 
steel castings. He therefore designed 
some new power to use alloy-steel cast- 
ings, cutting down the section on all 
castings to one-third of the former size, 
but maintaining a minimum section of 
1/4 inch. By these means, the net cost 
of the castings per locomotive was the 
same, but the total weight of castings 
was one-third the previous figure, ond 
the strength was slightly higher. The 
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saving in weight per locomotive was of 
the order of 10000 Ib., which could be 
applied to power-producing purposes. 

The only two steels used in any quan- 
tity for high-pressure boilers have been 
manganese from 1.00 to 2.00 %, and 
nickel, 1.75 to 3.25 %. The vast major- 
ity of alloy-steel boilers, in fact practi- 
cally all, have been made from nickel 
steel for two reasons. First, boiler 
plate is per se a low-carbon material, 
and nickel, not being dependent for its 
alloying qualities on carbon, confers 
higher properties than any other alloy. 
Second, while it is possible to obtain as 
high or higher strength with other al- 
loys, nickel steel develops, to a very high 
degree, resistance to embrittlement and 
ageing, and has unusually satisfactory 
strength at boiler temperatures, a neces- 
sity often neglected. 


The tensile results obtained with a 
3.0 % nickel-steel boiler plate, together 
with those of carbon-steel plate for com- 
parison, are shown in the tables. 


Average of 385 tests on carbon steel 
boiler plate. 


Average 

per cent. 
Carbon . 0.193 
Manganese. 0.041 
Phosphorus 0.022 
Sulphur. 0.033 

Average. 
Ultimate tensile strength. 59 200. Ib. 
Yield point . fips 36 2100 Ib, 
Elongation in 8 inches . . . 28.64 % 
Reduction of area (Not determined) 
Impact, Izod (Not determined) 


The mechanical engineer may ask 
what will happen if even higher press- 
ures are required in the conventional fire- 
tube boilers, The answer is that nickel- 
steel boiler plate can be manufactured 
with a tensile strength of 100000 Ib. or 
more, but it is not desirable to do so at 
present. — intle® 3 


Corrosion reduction. 


Under the corrosion-resisting type of 
materials are found such metals as 
wrought iron and commercially pure 
iron (Armco), together with low-carbon 
steels bearing slight percentages of such 
corrosion inhibitors as copper, molyb- 
denum and nickel. While these materials 
are not offered as being rustless or cor- 
rosion proof, they have proved in long 
service that under certain corrosive con- 
ditions and also exposure to the atmos- 
phere, their life is much longer than that 
of ordinary steel. Economically they 
are attractive because, being essentially 
a steel, their cost is not very much great- 
er than ordinary carbon steel for the 
same purpose. They are suitable for 
such purposes as car plates, underfra- 
mes, firebox sheets, etc. 

The second field is a comparatively 
new development. About ten years ago 
laboratory experiments indicated that a 
steel containing chromium around 20 % 
exhibited certain «stainless» properties. 
These steels were of fairly high carbon, 
i. e., about 0.30 %, and were first deve- 
loped for cutlery and other similar pur- 
poses. In this original development it 
was soon found that their resistance to 
corrosion was not perfect, and depend- 


ed to a great extent on the heat treat- 


ment which had been given the material 
and on the finish. The next step was 
to reduce the carbon as low as possible 
so that the alloy was really a chrome 
iron rather than a chrome steel. This 
material was soft and ductile, and not 
dependent for corrosion-resistance to 
the same degree on either heat treatment 
of finish. It has proved very acceptable. 
For the next step we are indebted to 
German metallurgists when they added 
nickel to the alloy. : This resulted in a 
material which was superior to either 
of the other two in resistance to corro- 
sion, in appearance, and in workability, 
and it is now probably the preeminent 
type of non-corroding steel. It is, of 
course, sold under a trade name but is 
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manufactured by several companies in 
this country. 

The economics in the use of this ma- 
terial is that, due to its high price, say 
30 cents a pound and higher, it can only 
be used where the conditions of service 
are such that the cost is justified either 
in longer service or in saving cost of 
replacement of other materials. 

It has been used successfully for such 
purposes as condenser tubes, boiler tu- 
bes, superheater parts, etc. To date it 
is not known that it has been used for 
firebox sheets, but its use has been con- 
templated and it would appear that this 
would be an excellent application on 
sections where the corrosion conditions 
are very bad. 


Miscellaneous uses of alloy steels. 


There is no question that wheels, 
either steel or iron, can be improved by 
the addition of alloys, such as manga- 
nese, chromium, nickel, and molybde- 
num. There are today in service many 
thousand wheels in which manganese is 
used as an alloying element, and exper- 
iments are being undertaken by some of 
the largest wheel manufacturers to im- 
prove their product. It is possible to 


make a chilled-iron wheel containing . 


alloys which will be much stronger and 
more wear-resisting than the present 
chilled wheel but the decision to use 
these wheels must come from the rail- 
roads. As one chilled-wheel manufac- 
turer stated some time ago, their busi- 
ness is to trade a new wheel for one 
discarded by the railroad, plus 80 cents. 
Naturally, an alloy wheel cannot be fur- 
nished on this basis. 

A new development which is being 
watched with interest by the railroad 
men is that of « nitriding ». While the 
process might still be called) in the ex- 
perimental state,and there is no finality 
as yet, there is considerable promise that 
this will prove to be a valuable tool in 
railroad work. By this method a chrome 
steel with one per cent of aluminium 


and with or without other elements (2) 
is machined to the final shape ready 
to be used, heat-treated and then expos- 
ed to an atmosphere of ammonia gas at 
1 000° F. or slightly less. After some 
tune at this temperature and exposed to 
this gas the metal takes on an intensely 
hard surface. It is possible to procure 
a surface hardness of around 1 000 Bri- 
nell, whereas about the hardest steel 
obtainable by other methods of heat 
treating is in the vicinity of 600 Prinell. 
In addition, since the temperature used 
is comparatively very low, there is prac- 
tically no distortion or warping of the 
parts. The value of such a hard mater- 
ial can be easily appreciated and nu- 
merous applications to railroad work 
can be thought of. For example, one 
might mention piston rods, crosshead 
guides, crankpins, valve-motion work, 
and even axles. One manufacturer is 
today experimenting with main driving 
axles where the journal alone is nitrid- 
ed, and the wheel fit and main body are 
blanked off so that the ammonia gas 
does not affect them. The value of this 
remains to be demonstrated. 

Nitriding has been developed to a 
higher degree in Europe than it has in 
this country, and recently an opportun- 
ity was presented of observing the pro- 
cess as practised by one of the largest 
companies in Europe. They were ni- 
triding such parts as automobile cylin- 
der blocks, railroad bumpers, valve-mo- 
tion pins, piston rods, crankpins, pump 
shafts, gears, and a large variety of other 
parts, and it was easy to gain the jm- 
pression that this process was appli- 
cable to practically everything. 


Discussion. 


One of the speakers in discussing the 
use of alloy steels to secure lighter reci- 
procating and revolving parts on loco- 


(1) The analysis most used in this country 
is chromium 0.80-1.30, aluminum 0.60-1.20, 
molybdenum 0.15-0.25. 
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motives, pointed out that strength is the 
primary requirement, but that the steel 
must have a good degree of toughness 
and possess the abuity to withstand shock 
and fatigue. With reference to failures 
of locomotive parts made from alloy 
steels, he said that the largest perceat- 
age was due to mechanical causes such 
as poor fits, finish or maintenance, and 
only a few failures were due to inferior 
quality of the material. Tool marks, 
sharp fillets and lack of lubrication are 
the causes of many failures. The same 
speaker spoke of the various effects of 
vanadium steel which, he said, are im- 
mediately apparent in the improved phy- 
sical properties and in uniformity of 
response to heat treatment. The tensile 
strength is increased and the elastic 
ratio raised without materially lowering 
the ductility. Vanadium, he said, imparts 
thermal stability to steels by hindering 
the growth of carbide particles, and by 
restraining the decomposition of the car- 
hides at elevated temperatures, Most of 
the difficulty encountered in the average 
railroad blacksmith shop with quenched 
and tempered forgings, has been due lar- 
gely to lack of equipment and exper- 
ience. It was partly to overcome this 
lack of facilities that the normalizing 
and annealing treatment of locomotive 
forgings was developed along with alloy 
steels. 

Another speaker referred to the in- 
creased use of springs of. chrome-vana- 
dium steel on railroad equipment. He 
said that carbon-steel springs possessed 
an elastic limit of about 135 000 Ib. per 
square inch, while chrome-vanadium 
springs averaged 190000 Ib. The ulti- 
mate strength of carbon-steel springs 


was around 180000 Lb, per square inch, 
while that of chrome-vanadium approxi- 
mated 200000 lb. In addition to these 
tensile properties, he said, it has been 
found that the sate commercial stress 
range for carbon steel is somewhere be- 
tween 55000 and 60 000 lb, per square 
inch. In the case of chrome-vanadium 
steel it has been found safe to increase 
this figure from 75 000 Ib. to 80 000 Ib. 
per square inch, This speaker claimed 
that it was possible to increase the flexi- 
bility of chrome-vanadium springs and 
hence obtain easier riding qualities, ob- 
tain increased length of life for the 
spring under certain service conditions, 
or reduce the weight of the spring. It 
is possible, he said, to have any combi- 
nation of these three features. 

The question was asked relative to the 
effect of cutting vanadium or nickel 
steels with the acetylene torch, and also 
the use of the acetylene process for weld- 
ing breaks and fractures. The answer 
given by several metallurgists present, 
was that the carbon content in modern 
locomotive frames ran so low that weld- 
ing is safe practice. However, heat 
treatment should be given in all cases. 


Several speakers stressed the fact that 
the user must keep in mind that alloy 
steels are special steels for special pur- 
poses. There is nothing mysterious about 
alloy steels but care must be used in 
their handling. Carbon steels have stood 
up very well in railroad service, have 
produced good results and are adequate 
for use in a large number of applica- 
tions. There are also possibilities, sev- 
eral speakers pointed out, of improving 
carbon steel. 
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Containers for international goods traffic. 


Details of a competition for the most efficient design. 


Figs. 1 and 2, p. 2126. 


(From Modern Transport — No. for 8 Marck 1930.) 


On the initiative of Signor Silvio 
Crespi, President of the Royal Automo- 
bile Club of Italy, who first made the 
proposal during the fifth World Motor 
Transport Congress, held in Rome in 
September, 1928, a competition has been 
organised by the following international 
bodies to determine the best system of 
_. container for international traffic : 


International Chamber of Commerce; 

Advisory and Technical Committee for 
Communications and Transit of the 
League of Nations; 

International Railway Union; 

Bureau Permanent International 
Constructeurs d’Automobiles; 

International Association of Recognised 
Automobile Clubs; 

Conseil Central du Tourisme Interna- 
tional; 

Federation Internationale des Transports 
Commerciaux Automobiles; 

Bureau International de Normalisation 
de l’Automobile. 


des 


A joint committee has been consider- 
ing the subject for some time, and 
has decided on the conditions of the 
competition. It is hardly necessary in 
the present conditions to stress the im- 
portance of having a standard type of 
container designed to travel on the rail- 


way systems of all European and conti- 
guous countries, and suitable for con- 
veyance by road vehicles complying 
with the regulations of such countries. 
The matter is probably one in which 
this country is more closely interested 
than in any other technical question 
affecting international land transport, 
and it should be possible to ensure that 
the standard container will pass over all 
British railways. Fortunately, the con- 
ditions of the competition take full ac- 
count of British requirements in this 
respect, and also lay stress on the im- 
portant question of the conveyance of 
containers by sea. The British point of 
view has been represented on the com- 
mittee through the International Cham- 
ber of Commerce and the International 
Railway Union, and amongst its mem- 
bers are Major-General R. de Candolle, 
C. B. (formerly general manager of the 
Buenos Ayres Great Southern Railway 
Company), representing the Transit 
Committee of the League of Nations, as 
well as. Brig.-General Sir H. Osborne 
Mance, K.B.E., C.B., C.M.G., D.S.O., and 
Messrs. A. Maynard (assistant chief 
goods manager, Great Western Railway), 
and H. W. Phillips (assistant Continental 
traffic manager, London Midland & Scot- 
tish Railway), representing the Interna- 
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tional Chamber of Commerce. It is prob- 
able that in no country has the use of 
containers made greater progress in re- 
cent years than in Great Britain, and yet 
many of those in traffic are of a type 
which was introduced some consider- 
able time ago. The competition presenis 
a great opportunity for British brains 
and ingenuity, for, apart from the value 
of the prizes, anticipated to amount to a 
considerable sum, there will be the ex- 
tensive benefits to be gained from royal- 
ties on the design which ultimately se- 
cures universal adoption. The principal 
point to-be aimed at is ease of move- 
ment and a fortune awaits the designer 
who can produce a container which can 
be handled with ease without the assis- 
tance of complicated or expensive lift- 
ing appliances. The attitude of the 
British railway companies will neces- 
sarily depend upon the efficiency of the 
design evolved, and if it proves supe- 
rior in every respect to those now ad- 
bered to, there is little doubt that it will 
de adopted in this country, as well as 
on the Continent. 


Terms of the competition. 


A document (numbered 4017, and dat- 
ed 20 February 1930) was issued under 
the joint auspices of the various bodies 
above referred to. The translation of 
the conditions of the competition, which 
are given in French, runs as follows : 


It is desired to find the most practical so- 
lution of the problem of combined goods 
transport, by rail, sea and road, in order to 
reduce as far as possible the cost of packing, 
storing and sorting, and to convey the goods 
from the point of production to the point of 
consumption by the most rapid and economic- 


al means. The conditions with which the de- - 


signs must comply and the terms of the com- 
petition are set out below : 

The following will be allowed to participate 
in the competition: Firms engaged in the 
construction of material for railway and mo- 
tor transport; transport undertakings; syn- 


dicated groups of these industries; technical 
schools, commercial high schools; public orga- 
(organisations ’intérét public) 
dealing with traffic and transport questions. 

The competition will be held at the offices 
of the International Chamber of Commerce, 
and will be governed by French Law. All 
communications must be addressed to the Co- 
mité International du Concours Container, 
Chambre de Commerce Internationale, 38, Cours 
Albert I*', Paris. 


nisations 


Conditions. 


1. — The containers (cadres) must be of 
the open and of the dlosed types. In each 
of these types the competitors must elaborate 
three containers of different volume. The ex- 
ternal dimensions of these three containers 
measured over-all (comprising all projections) 
must be as follows : 


First category. Second and third 


categories. 
At the competitor’s 
Length : option, provided. 
3.95 m. (12 ft. 11 1/2 in.) however, that they 
Width : (the dimensions) 


2.15 m. (7 ft. 0 5/8 in.) are -sub-multiples 
of the first figure. 

Height : 
2.20 m. (7 ft. 2 5/8 in.) for closed containers. 
1.10 m. (3 ft. 7 1/4 in.) for open containers. 


Each of these containers must be made in 
such a manner that it should be capable of 
carrying a load of 5 tons after deducting the 
tare. Competitors must endeavour to design 
tha containers with the lowest tare possible, 
while at the same time ensuring that the 
parts composing them are capable of resist- 
ing the pressure of the maximum oad, All 
these containers must be capable of being 
transported by motor lorry, by open goods 
wagon (standard and narrow gauges) and by 
steamship. 


2. — The open type containers are destined 
for the transport of raw materials or semi- 
manufactured materials which it is not neces- 
sary to protect from bad weather; on the 
other hand, the closed type must be construct- 
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ed in such a way as to protect the goods 
transported against damage caused, directly 
or indirectly, by bad weather and notably by 
internal condensation or by the humidity of 
truck or van boards. However, they must be 
capable of being ventilated whenever this is 
necessary. 

Competitors must give precise details of 
construction concerning the closing and open- 
ing of the container, so that these manipula- 
tions may be executed rapidly in loading and 
unloading the goods. 

If there are to be vertical hinged doors, the 
bottom part of these doors must be at least 
50 cm. above the level on which the frame 
is to rest, so that the leaves (of the door) 
may be opened above the sides of open rail- 
way wagons or motor lorries. Additionally, 
the section of the wall of the container below 
the doors must be capable of being opened 
out over an angle of 180°. 

All containers, both open and closed, must 
be capable of being fitted together, placed on 
top of one another, and placed side by side. 

There must be no interior projections, but 
it must be made possible to stow the goods 
along the containers by means of rings fitting 
into grooves at suitable heights or by means 
of some other device. 


3. — The containers must be very solid, as— 


they may be subjected to many shocks and 
to several risks of damage, resulting parti- 
cularly from hoisting chain shocks and de- 
fermation of the walils during hoisting. Com- 
petitors must bear in mind that these con- 
tainers, especially when on ships, may also 
be stacked on top of each other — three of 
the first category may be so stacked — but 
the necessity for making the tare weight as 
-low as possible must not be overlooked. 


4. — Competitors must submit proposals 
concerning containers which are not capable 
of being taken to pieces. They are, however, 
at liberty to submit separate proposals con- 
cerning containers which can be dismantled 
for transport when empty. In the latter case 
competitors must study the manner of group- 
ing the different parts, so that it should be 
impossible for them to get separated. 


5. — In elaborating their proposals, com- 


petitors must conform to the customs condi- 
tions based, in the case of trucks, on the in- 
ternational regulations. (See chapter 2% of the 
Final Protocol of the Third International Con- 
ference held at Berne on 18 May 1907.) 


6. — The containers must be fitted with 
devices necessary to raise them by means of 
cranes, hoists, and other lifting appliances. 
They must also be fitted with devices neces- 
sary to enable them to be moved by sliding 
(by means of ramps, inclined planes, etc.). 
On the other hand, it is advisable to avoid, 
as far as possible, all detachable apparatus 
which it would be necessary to remove whan 
sliding or rolling the containers. Competitors 
must give details of the operations necessary 
to load the container on to a truck or van 
from the ground and to unload it from truck 
or van, and also to transfer it from truck to 
van, and vice-versa. 


7. — Competitors must indicate the method 
to be adopted in lashing the container on a 
truck or van. If the container comprises for 
that purpose special apparatus, the inventor 
must also submit the designs of such appa- 
ratus and indicate the manner of manipula- 
tion. The lashing devices must in-all cases 
be such as not to cause damage to the truck 
or van, and must be capable of being fixed 
easily and rapidly to existing trucks. 


8. — For each type of container for which 
designs are submitted, competitors must give 
precise details of the nature of the materials 
to be employed in its construction, the tare 
provided for, and the estimated manufactur- 
ing cost of the container, of the attaching 
devices and of the devices which may be sug- 
gested to facilitate loading and unloading. 
Prices must be stated in dellars. 


9. — In judging the relative value of the 
designs, the jury will consider those in which 
competitors have ensured : 

a) Lowest weight: 

b) Greatest economy in manufacturing cost, 
bearing in mind any licence fees; 

c) Greatest economy in maintenance cost 
and maximum durability; ; 

d) Easiest. most rapid and cheapest hand 
ling of container ; 


bi Mel Ss ie adel 


tee Lt 8) s0uvury pure wose My ‘ederiaen Tjoururen-uez1podosqa yy omy ‘hq ying sdoureyuod Je0}s Jo sadky, — : 


Aves sirie er ANY 


“AouOTOeyUOD puL syodA\s P2]}}0q Sutkoauoo soy soayeys YIM pey4 ST Jeurejuoo ay} eoueysut 
SIq} Ul ‘skeajrer ysylag wo pasn se ‘reureyuod (peteaod) eddy g e Jo SUOeasNy]I OMT, — "7 “B1q 


e) Minimum requirements as regards man- 
ver of fixing the container on railway wagons 
and motor lorries; 

f) Best locking devices. 


10. — The competition will consist of two 
parts. For the first part competitors must 
submit their tenders to the International 
Chamber of Commerce before 10 September 
1930, accompanied by : 

a) Drawings of the complete container at a 
scale of not less than 1/10; 

6) Detail drawings, at; a scale of not less 
than 1/5, as regards principal characteristics 
of construction and as regards devices for se- 
curing the container on rail and road ve- 
hicles; 

c) Calculations concerning sections and parts 
subjected to considerable strain, especially the 
lifting parts; 

d) If such should arise, indication of pa- 
tents covering part or all of the devices offer- 
ed, as well as the amount of royalties which 
would be demanded for the exploitation of 
each of those patents. 

The designs and enclosures must be explain- 
ed in French, but they may be accompanied 
by a copy written in the native language of 


the competitor. The jury will then effect_a— 


selection. The designs will be retained for 
the second part of the competition. 

For the second part competitors must make 
arrangements for the construction of their 
apparatus, which will be subjected to such 
tests as the jury may consider necessary. The 
jury willl be entitled to ask several competitors 
to come to an understanding and submit one 
and the same apparatus embodying the de- 
vices which would have been retained sepa- 
rately in their individual schemes. 

Should a competitor refuse to conform to the 
instructions contained in the preceding para- 
graph, the jury will be entitled to have the 
apparatus constructed themselves; and its cost 
will be deducted from the prize, which would 
eventually be distributed among the dissent- 
ing competitors. A 

11. — The jury will have full freedom; to 
grant, within the limits of the amount placed 
at their disposal for the purpose, such prizes 
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as they consider justified by reason of the 
value of the new designs submitted to them. 
This amount therefore constitutes a maximum, 
which the jury may not entirely exhaust if 
they consider it inadvisable to do so. 

12. — The winning apparatus will be ex- 
hibited. 


Increasing use in Great Britain. 


Door-to-door transit of goods by rail- 
way-owned containers has passed the 
experimental stage in Great Britain, and 
a gratifying measure of success has been 
achieved. The traders have expressed 
satisfaction with the’ scheme, which gi- 
ves many of the advantages of a private 
siding, minimises the risk of damage and 
pilferage, saves handling, and effects 
considerable economy in packing, in the 
cost of packing materials, and in the 
carriage thereof. On their part, the rail- 
way companies have seen a return for 
their outlay in a steady but appreciable 
return to rail of traffic which ordinary 
conveyance had failed to retain. As a 
general rule, the railway companies add 
a small percentage charge ‘to the rates 
for traffic so conveyed, but as the addi- 
tion is small, being often as low as 5 %, 
and usually representing less than the 
saving effected on packing costs, the 
supplement is considered a reasonable 
business arrangement. Container-convey- 
ed goods are charged at net weight only, 
nothing being added for the weight of 
the receptacle. 


Dimensions of British containers. 


Details relating to the containers were 
given in Modern Transport when the 
scheme was introduced in December 
1927. The containers are stoutly built 
of timber; three types — A, B and D — 
are in general service. « A » is a cover- 
ed type weighing 17 cwt. 0 qr. 14 Ib., 
with inside measurements of approxi- 
mately 7 feet by 6 feet by 6 ft. 7 ft. 2 in., 
and capable of carrying 2 1/2 tons. Type 
« B » is also a covered container, of 
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1 ton 6 cwt. 1 qr. tare weight, with in- 
side measurements of 13 ft. 3 5/8 in, by 
5 ft. 9 in. by 6 ft. 2 in., and constructed 
to carry 4 tons; whilst type « D » is an 
open receptacle weighing 1 ton 3 cwt. 
1 qr., measuring 13 ft. 3 in. by 6 ft. by 
3 ft. inside and having a carrying capa- 
city of 4 tons. A further open type, «C», 
measuring 7 ft. by 6 ft., with sides 3 ft. 
high, is in use on certain lines, Experi- 
ments are being made with other con- 
tainers of similar or slightly larger di- 
mensions but lighter construction. The 
all-metal type is finding increasing fa- 
vour, and examples of it are illustrated 
in figure 2. The loads obtained naturally 
vary according to the class of goods con- 
veyed; a full load of such traffic as tof- 
fee will weigh fully 4 tons, while gra- 
mophones barely yield anything over the 
minimum weight, which is 1 ton per 
container. There are few commodities 
which do not lend themselves to con- 
tainer conveyance, but where ordinary 
containers are not entirely suitable, e. g., 
as for bottled sweets not in cases or 
crates, shelves can be fitted to ensure 
safety during transit. 


Working. 


The working of the containers at the 
forwarding and receiving points de- 
pends on the position of the trader’s pre- 
mises and the lifting facilities available. 
The empty container is generally carted 
to the sender’s premises and loaded by 
him while it is on the dray. If the pe- 


riod so occupied is likely to be short, 
the carter and his team; stand by untii 
loading is completed, and this is invari- 
ably the case if the trader’s premises are 
some distance from the station. In other 
cases, the dray, or trailer, is left, with 
the container upon it, the horses (or mo- 
tor) calling back for the load when rea- 
dy. At the destination point the same 
procedure takes place, but in the reverse 
order. A recent extension of container 
traffic has been made in connection 
with goods to or from the Continent, 
door-to-door transit being given without 
breaking bulk, in spite of the interme- 
diate sea passage, and a fair volume of 
traffic, both export and import, is al- 
ready passing in this manner, typical 
items including steel window frames to 
Mechlin, trees and shrubs from Holland, 
and baths from Germany. The initial 
stock of containers was built to meet a 
demand which it was necessarily: diffi- 
cult to estimate, and, with the existing 
comparatively small number of each 
type, twenty-four hours’ notice has often - 
been required from the sender, but this 
requirement will be obviated as addi- 
tional containers are put into traffic. 
The field for their use is an extensive 
one, and, with increasing experience 
and further experiment to determine the 
most suitable methods of design and 
construction, the container system should 
become a normal method of railway 
transport for the classes of goods for 
which it is principally designed. 
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Interstate Commerce Commission reports on signaling. 


(Railway Signaling.) 


The annual report of the Interstate 
Commerce Commission, issued on 5 De- 
cember 1929, included a section con- 
cerning signals and train control, an ab- 
stract of which follows : 


All installations of automatic train- 
control devices required by our orders of 
13 June 1922 and 14 January 1924 (4), 
have been completed, and in accordance 
with further provision of the orders that 
each of the installations made pursuant 
thereto shali, when completed, be subject 
to inspection by and approval of the 


Commission or any division thereof to 
which the matter may be referred, in- 
spections and tests have been made by 
our engineers of all completed installa- 
tions, 77 of which have been tentatively 
approved with exceptions and recom- 
mendations in respect to certain features 
which required further consideration, 
and seven of these installations have re- 
ceived final approval, the carriers hav- 
ing taken measures to meet certain re- 
quirements and to correct certain con- 
ditions pointed out as a result of the 
initial inspections, 


Installations for the improvement of safety and protection on the railways in the United States, 
year ended 31 December, 1928. 


Cl ss I steam roads of the United States. 


Units (2) 
It : Gross expend- 
aes New in- | Improve- itures (3). 
Item. stalla-. | ments to | Total. 
tions. old. (Dollars.) 
1. Automatic train-control and 
cab-signal devices: 
@) Road wayism sor. ack Miles of track. |41 649.25 |4 197.16 |2 846.41 1 439 251.88 
b) Locomotives equipped Number. 692 308 1 000 | 1 581 401.76 
2. Block signals: 
(C)\MAUMCOUATI Cee sas irs te, ool Miles. 3 304.93 |2 163.41 |5 468.34 | 9 913 483 17 
b) Manual, controlled manual do. 694.70 18.10 | 7412.80 ATT 842 39 
and staff. i 
c) Protection for operation on do. 493-40 4n25.|" 197535 437 206 68 
reverse main. 
3. Interlocking plants: ; : 
a) Manual and power Number 768) 325 404 5 401 527.15 
b) Automatic do. 35 20 55 399 483.64 
4. Protection or elimination of 
highway grade crossings: 
a) Separation of grades do. 430 106 536 | 26 294 151.88 
b) Abandonment or removal. do. 40T 54 461 T16 477.26 
c) Automatic warning devi- Crossings 1 652 1 024 2 676 | 2 4387 707.97 
ces, gates, signals, and protected. ; 
signs. 
d) Other improvements at 1 361 079.18 
crossings. 


(1) See Bulletin of the Railway Cong ess, July 192?, p. 980 and July-August 1924. p. 588. 
(2) Installations which were completed and put into service during the year 1928 . 
(8) Gross expen litures made on tue Classes 0. iustallutious or projects in icsted, whether completed or not during the year. 
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Units (1) 
cleo pol. Deeah (Skat Se ee es eC OSsrexnend- 
Item. New in | [mprove- itures (2). 
Item. stalla- | ments to Total. 
tions. old. (Dollars.) 
ft - 
5. Elimination of railway cross- 
ings (railway with rail- 
way : 
a) Separation of grade. ... Number. 14 as 14 754 654.78 
b) Other removals . . . . do, 36 1 37 25 697.80 
6. Remote power switches. . . do. 100 4 104 552 133.28 
tSpring switches. Ys -i . ¢ do. 112 3 115 61 980.38 
8. Derails, other than in inter- do. 4 495 195 1 690 106 143.89 
locking plants. 
9. Central control dispatchers’ | | Number installed : a i 153 176.28 
systems. Miles of road 7.70 ifs 37.70 
10. Additional main track (ex- Miles. 327.94 1.02 328.93 | 17 306 808.53 
cluding cost of heavier rail 
and passing track). 
11. Passing tracks: 
Number of tracks 124 was 124 ] 
a) Additional installed. 2 280 319.02 
Total feet. 488 590 | ...__ | 488.590 }) 
Number of tracks 407 208 615 } | 
b) Extending length . extended. > 4 181 577.00 
Total feet. 671 054 | 368 245 |4 039 299)) 
12. Improvements in switching 
yards: 
a) Switch leads independent Feet. 502 650 | 289 126 | 791 776 | 3 6U5 621.92 
of main track. 
b) Hump yard car retarders, Number of © 148 6 424 | 4 0414 356.65 
retarders, 
13. Reduction of grades or. curva- Number of 42 39 81 
ture (other than at highway projects. 14 872 969.58 
crossings). Miles of road, 49.29 | 101.35 | 450.64 
Number. Lait 1 566 2-137 aah 
14. Replacing of wooden bridges Feet. 97 340 | 150 519 | 247 829 | 10 764 955.72 
and trestles with permanent, 
concrete or steel structures. | 
HO. ELeavier: grantee. 4. 2 teenae to Tons 644 956 | 862 897 |4 507 853} 56 990 037.32 
16. Steel passenger-train cars . . Number. eye 1 588 2.962 | 32 377 329.23 
LLG peeee eS Pe a ai nes ane 194 903 954.26 
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2) Installations which were completed and put into service during the year 1928, 
(2) Gross expenditures made on the classes of installations or projects indicated, whether completed or not during the year, 
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Additional items chargeable to operat- 
ing expenses were reported as follows : 


Crossings and signs..... 
Signals, and interlockers. . 
Signal and interlocker op- 


$13 069 234 
32 249 359 


SACRO ce es sapere ap egterye Pe 25 931 924 
Crossing protection. .... 20 620 049 
Expenses of safety organ- 

EZOLLONG Ji tang Geli Nanog wr has 1 337 820 


Total. . . $93 208 386 


Three installations on which reports 
have not been issued may require re- 
inspection before tentative approval can 
be given. 

Under our orders a total of 8 387.7 
miles of road, 15 187.2 miles of track and 
7929 locomotives have been equipped 
with automatic train-stop or train-con- 
trol devices. In addition, a number of 
carriers have voluntarily equipped be- 
yond the requirements of our orders 
3065.7 miles of road, 5052.1 miles of 
track and 975 locomotives, the installa- 
tions now in service comprising a total 
of 11 453.4 miles of road, 20 239.3 miles 
of track, and § 904 locomotives. During 
the year there was an increase of 240.1 
miles of road, 535.8 miles of track and 
408 locomotives equipped, with automa- 
tic train-stop or train-control devices. 
Information regarding these _ installa- 
tions is-shown in greater detail in the 
report of our Bureau of Safety, which is 
publisbed separately. 

As a result of an investigation and 
kearings held on our own motion dur- 
ing February and April 1928, in the mat- 
ter of automatic train-control devices, 
we issued a report under date of 26 No- 
vember 1928, stating that we had con- 
cluded not to require by order at that 
time further installation of train-stop or 
train-control devices; the carriers, how- 
ever, were expected to be diligent in 
their efforts to provide adequate protec- 
tion against accidents due to grade 


crossings, derailments, collisions in ter- 
ritory not protected by block signals, 
failure of wooden bridges and trestles, 
and the use of wooden passenger-train 
cars, which have been repeatedly men- 
tioned in our recommendations to the 
Congress. We also expressly stated that 
this action in no way relieved the car- 
riers from the responsibility which rests 
on them to provide additional protec- 
tion where needed in territory now 
equipped with block signals. 

Information concerning improvements 
and expenditures in the general field of 
safety by Class I railroads has been ob- 
tained for the calendar year 1928, which, 
as shown in the accompanying table, 
indicates the extent and nature of pro- 
jects of this character which were in 
progress prior to and at the time of 
issuance of our report of 26 November 
1928, referred to above. Some of the 
items in this statement, such as addi- 
tional main track, passing tracks, im- 
provements in switching yards, reduc- 
tion of grades and curvature and 
heavier rail, can scarcely be regarded 
primarily as safety matters, although 
along with improved operating condi- 
tions which are brought about by these 
expenditures it follows that there is an 
increase in safety. Partial information 
has been secured concerning installa- 
tions of safety devices of some of the 
classes listed in the table which were 
undertaken or in progress during the 
first nine months of the calendar year 
1929 : these reports are summarized as 
follows : 


Additions to automatic train control instal- 
lations : 


Boston & Albany Railroad : 9.25 miles dou- 
ble track, Brookline Junction, Mass., to Ri- 
verside. : 


Boston & Maine Railroad : 5 miles double 
track, Hoosae Tunnel, 


Central Railroad of New Jersey : 11.5 miles 
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single track, Matawan, N. J., to Atlantic 
Highlands. 


Pennsylvania Railroad: 32 miles double 
track, Newark, Ohio to Columbus, 210.9 miles 
of road, 719.2 miles of track, cab signals, 
Manhattan Transfer, N. J., to Washington, 
DAC. 


Richmond, Fredericksburg & Potomac Rait- 
road : 9 miles double track, NA tower to Rich- 
mond, Va., and AF tower to Potomac River 
Bridge. 


Southern Pacific : 30 miles double track, 
Emigrant Gap, Cal., to Andover. 


Automatic block signals : Approximately 


4 200 miles of road. 


Centralized traffic control systems: 9 roads, 
approximately 250 miles of road. 


Interlocking plants and remotely controlled 
switches and sigials : 95 plants, 2467 work- 


ing levers. 


At the hearings before us in Automa- 
tic Train Control Devices, above refer- 
red to, it was stated by representatives 
of the Pennsylvania that it is planned to 
equip the line from North Philadelphia 
to Manhattan Transfer, and from time to 
time other portions of its main line, with 
a system of visible and audible cab sig- 
nals without automatic train-stop devi- 
ces. Concerning this matter we said in 
our report of 26 November 1928 : 


Page 108. Cab signals are without doubt an 
important development in the art of signal- 
ling. They place the signal indication imme- 
diately in front of the engineman where it 
can not be obscured by snow, fog, smoke or 
other obstructions and where a combination 
of visible and audible indication is used it is 
without doubt a valuable addition to the sig- 
nail system, 


Page 201. The development of cab signals 
of the type now in use on the Pennsylvania 
appears to be an important forward step in 
the art of signalling and worthy of special 
attention. If the claims of that carrier are 


not overstated, such signals will be particu- 
larly valuable on mountain grades, where 
it has been vigorously contended that the 
use of any device which under any cir- 
cumstances might take the control of the 
train away from the engineman would be a 
source of danger and not a safety device. The 
Pennsylvania will be expected to proceed with 
the further development of this device and to 
conduct suitable tests on its mountain divi- 
sion between Altoona and Pittsburgh, Pa., 
with a view to equipping that division if sa- 
tisfactory results are obtained, 


As a result of investigation of an acci- 
dent which occurred near Short Lane, 
Md., on the line of the Pennsylvania be- 
tween Baltimore and Philadelphia, our 
Bureau of safety reported that : 


The accident here under investigation occur- 
red in a dense fog when wayside signal indi- 
cations were visible only for very short dis- 
tanees, and fogs of this character are fre- 
quently encountered in this iocality. In view 
of the character and density of traffic on this 
line it is believed that the Pennsylvania 
should give immediate consideration to the 
question of extending their cab signal system 
or installing automatic train control on the 
main line of the Maryland Division for the 
purpose of providing additional protection 
against accidents of this character. 


Following the issuance of this report, 
the Board of directors of the Pennsyl- 
vania authorized the installation of 
cab signals on the Maryland and Balti- 
more divisions, between Philadelphia, 
and Washington, an appropriation of 
$704 830 being made for this purpose. 
An appropriation of $1 489193 to cover 
the cost of the cab-signal installation on 
the New York division, between Phila- 
delphia and Manhattan Transfer, includ- 
ing 79 miles of road and 326.6 miles of 
track, had previously been authorized, 
the total authorized expenditure for cab- 
signal equipment on this line being 
$3194 023. - 
Prior to 25 September 1929, the equip- 


—— 
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ment of the 217 steam locomotives 
which are operated between Philadel- 
phia and Manhattan Transfer! had been 
completed. Work on the roadway equip- 
ment between Manhattan Transfer and 
Trenton was well under way and it was 
expected that this portion of the instal- 
lation would soon be ready to be placed 
in service. Between Trenton and Phi- 
‘ ladelphia, because of an electrification 
project to provide for the operation of 
multiple-unit cars which is now in pro- 
gress and which includes extensive 
changes in the signal system, it was ex- 
pected that the cab-signal installation 
would be ready for service about 1 July 
1930. 


The territory between Philadelphia 
and Washington includes 131.9 miles of 
road and 392.6 miles of track and the 
locomotive equipment in service in this 
territory consists of 166 steam locomo- 
tives, 1 electric locomotive, and 287 mul- 
tiple-unit cars. Prior to 25 September 
1929, the installation of cab-signal equip- 
ment had been completed on 77 of the 
locomotives in this territory and addi- 
tional locomotives were being equipped 
at the rate of about 28 per month. One 
multiple-unit car had been equipped and 
arrangements were being made to con- 
duct tests, the results of which would 
determine some questions not then defi- 
nitely decided in connection with the 
equipment to be installed on multiple- 
unit cars in service between Philadel- 
-phia and Wilmington. The roadways 
work on the installation between Phila- 
delphia and Wilmington had been prac- 
tically completed; between Wilmington 
and Washington it was under way, most 
of the work being carried on between 
Perryville and Baltimore, particularly 
on those parts of the road where fogs 
are common, and it was expected that 
the cab-signal installation in this terri- 
tory would be ready to be placed in ser- 
vice about 1 January 1930. 


Some important developments in the 
field of railway signalling which are 


now in use or being installed on a num- 
ber of railways are : 


Remote control of power operated 
switches and signals, by means of which 
operators at stations or interlocking 
plants control outlying switches and sig- 
nals and thereby avoid the stopping of 


trains moving to or from diverging 
tracks. 
Centralized control of traffic, by 


means of which traffic over a section of 
line is controlled by a dispatcher at a 
central point. This system includes re- 
mote control of switches and signals; it 
provides for the operation of trains by 
signal indication, without written train 
orders, and it also provides means whe- 
reby the meeting and passing of. trains, 
and trains taking siding, can be directed 
and controlled without stops or with a 
reduced number of stops. 

Protection of crossings by automatic 
signals, by means of which train movye- 
ments over crossings of railroads at 
grade where there are few or no switch- 
ing movements are safeguarded without 
requiring more elaborate and expensive 
interlocking plants. 

Light signals are coming into general 
use in installations of the automatic 
block system. On 1 January 1929, nearly 
15 000 miles of road, approximately 25 % 
of the total automatic block signal mile- 
age of the country, were equipped with 
light signals. 


Block-signal statistics. 


The statistical analysis of the returns 
submitted by the carriers covering 
block-signal statistics shows that on 
1 January 1929, there were 114 388.4 and 
148 326.8 miles of road and track, res- 
pectively, operated by the block system. 
Of these totals 56 488.6 miles of road and 
85 890.8 miles of track were under auto- 
matic block and 57 849.8 miles of road 
and 62 436 miles of track were operated 
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under non-automatic signals. Compar- 
ing these figures with the correspond- 
ing figures shown in the compilation of 
1 January 1928, there was an increase 
of 2872.1 miles of road and 3 826 miles 
of track operated by the automatic block 


of road and 2 025.8 miles of track oper- 
ated by non-automatic block systems. 
There was a net increase during the 
year in the mileage operated under 
block-signal protection of 1346 miles of 
road and 1 800.2 miles of track. 
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Statistics of rail breakages during the year 1928. 


Ss Se (Continued). | aE 
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We continue hereafter the publication of the statistics of eal breakages which 


occurred during: the year 1928, the first part ee which pa he in uae number for. 
October last, pages 2043 to 2093. 


For the sake of simplification and unless stated otherwise : . . 
Light rails applies to rails ofa weight less than 85 Ib. per yard (42. 5 kgr. | per sbtrey 
Medium rails, to rails. weighing 85 to 105 lb. per yard (42.5 5 to 52. Skgr. per metre). 
Hani 2 rails, to those welehing, 106 Ib. ae yard es kgr. 7. pee OF Over = 2 
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ADMINISTRA peemON : 
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Beira and Mashona- 
land and Rhodesia 
Railways. 


+ Hal NUMBER OF FRACTURES AND PARTICULARS OF TR 


Shabani Branch. ....]... | 62 1/2 


Beira-Villa Machado. . . | ... fe ae aes ote wes ee ae aus See aac 61 
| Villa Machado-Umtali. . ] 59 a es Aw hae oe eae fae 2 a 2} S84 1/4 
Umtali-Salisbury.....{ ... | 70 3/4 4 SH os one re ee tas ek 1 99 1/4 
Salisbury-Bulawayo. .. ] ... is Ae as we Ss ae wae Se az 16 | 295 3/4 
Bulawayo- -Livingstone. . J... | 12 1/2 wea &0 a Tes i 9 | 194 T/ 
Livingstone-Broken-Hill. J ... | 37 1/2 oe << =e sere ate es a ae 22 | 330 1/2 
Broken Hill-C. Border. . J... | 1214] 9g 119 3/4] oS nes 
n 
Light rails : Selukwe Branch... . |... | 23 1/4 x = 1 a 
7] - 
Oo o 
West Nicholson Branch, § ... in 5 1 z 1 | 102 3/4 
Lomagundi Branch. 5a] PAR as ‘ A 3 3/4 78 3/4 
Blinkwater Branch. 3 dee 123 1/2 a 
| Mazoe Branch. ....., + 63 i as f 13 5 an 


Total. cake | Se Oar eae ea, | ee GO ee ee eee ws 1 320 | ... | 52 11246 12} 2 


Number of train-miles ; 5 015 243. — Total number of fractures : 54. 


(1) Except one n 4 pieces Note: Trucks with axle loads of 13 tons 18 ewt. + 


i 


Classification according to part Il of suggestions adopted at the 


AILWAY. j ; 
General Meeting of the London Congress in 1925. 
=. a B 
& n Percentage of fractures in res- 
ey a pective portions of the rails Percentage of fractures according to the 
Sy s covered by and clear of the appearance of the_ fracture ; 
®& ie fishplates. 
3 oa REMARKS. 
8 33s 3 me “ z 2 
= aS = I =| cestape 1) Ns 9 2 
© B= 2 es 3 © ase Sa © oa om 
: aS g $s o & 28 d| SoSus8 | SoS aesh | BA. 
YY By on. a 8 SES. 6.4 FB ow 5° Box so 
A iS co il es ao ,09 Bastgoe Bsatge ates 
elke g 4 ae [ase 2] sseeez | seggez | ses 
5 A a 4 a “ais «| saayue a-ha: 
x s a Bo e465 g) SShgse | BRSeyes | dos 
3 ee ae ee oe ce ons 
ee ey 3 on Ge Se 5 i) = 
et) AL Se NE a eee ee 
19 2U 21 22 23 24 25 26 27 
Tons. (wt.| Miles 
per 
hour. 
349 9—12 30 aos ae see ee = ne. 2 pieces. 
99 | 12—18 30 x es 100.C0 33.33 66.67 460 2 pieces. 
109 | 13—00 35 cr awe 1¢0.00 109.00 ea ae 2 pieces. 
19 | 13—C0 35 ee 25.00 75.00 62.50 37.50 ae 2 pieces. 
104 | 13—00 35 tee 22,22 77.78 22.22 44.45 33 33 2 pieces. 
45 | 18—00 BiB ae 31.81 68.19 Phe Fie) 77.28 af 2 pieces. 
(1) 
146 | 12--I8 35 = us An bon see a 2 pieces. 
57 | 9-12 25 Engines of 13 tons axle load 505 100 00 site 100.00 500 2 pieces 
run occasionally on this 
; branch. 
738 | 12-01 30 Engines of 13 tons axle load fas 100.00 100.00 ace 5c 2 pieces. 


permitted at speed of 20 
miles per hour, 


12 | 9—12 30 Engines of 12 tons 18 ewt.] | a5 - 100.00 we 100.00 a 2 pieces. 
axle load permitted at 
speed of 24 miles per hour, 


ie | 12—01 30 Engines of 13 tons axle load 2 pieces. 
permitted at 25 miles per 
hour. 

32 | 9—12 30 Engines of 12 tons 18 ewt. 12 pieces. 
axle load permitted at 25 

miles per hour. s 

0 | 9-12 | 2 | Engines of 12 tons 18 ewt. a :.. ae ee ae. ie 2 pieces. 
axle load permitted at 20 
miles per hour. 

ONCE vcs Bee ac 24.11 75.89 37.10 57.40 5.50 oe 


Number of jractures per 10000 000 train-kilomeir:s or 6 250 0CO trair-miles : not expressed. 


full cayacity run over all sections of the line. 
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Less than 5 years. 5 to 10 years, 


NAMES 


“SopIu Gz9 Jed 10 
“wy 000 T Jed 
seinjoeviy jo 

IaquInNy 


OF 
ADMINISTRATIONS 
AND 


“SSBD STY} JO 
Yovi} edulis Jo 
yysueT 


*sommjoeIy JO 
IoquinNy 


“SOTIUI Gz9 19d 10 
“Wy 000 T 10d 
soinjoelj jo 

IoquInN 


"sSB[9 SI} Jo 
YORI} O[Suls Jo 
qysueyT 


‘SOINJIVIY JO 
roqunNy 


"sapluL Gz9 lod 10 
“Uy 000 T Jed 
seinjovly jo 

oq un 


“SSBIO STY} Jo 
YIVIY O[SUIS JO 
yy suey 


*soinjovay Jo 
qoqunN 


“‘seplul Gz9 aad 10 
“uly 000 T Jed 
SainjJovif Jo 

qtaquin Ny 


“SSBII SIY} JO 
youd} eysuts Jo 
Yjsuey 


“so.1n|oBIF JO 
qsquinn 


RAILS 


DESCRIPTION OF 


a 
=n 
=~ a ‘ : 
= te a : 
ae) 
AS 
& 
10 oO Ce} 
to} o oO Looe 
oD ie) ~ 
a Ne) ™ fo) 
Vey o a for) Sj 
— =| S So rat 
s wm = D> 
= 
10 cal To} 


SS : ~ ~ 
me 7 8 | g 

= B. 

= Tr boi) 
4 : 
a 


aR 20g a S 
7 8 BS 8 
| eta eee eels ES faa eS SE eS 
x : : ; 
pt 

— . 
me 
=e s e : : 2 
See: oo) Grae 
= Po Ea pane San Sear 
eb te SOS eS 3 SS eas 
She eet oe 
: ar: ie 
as! : : 
S 2 ee 
na tS 


Number of fractures per 10 000 000 train-kilométres or 


Number of train-miles : 2 020 900: 


Total number of fractures ; 6. 


18.48. 


6 250 000 train-miles : 


(*) Exclusive of sidings. 
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ry 10 000 000 train-kilometres or 


Number of fractures 


Number of train-miles : 26 896 580, 


12.54. 


6 250 000 train-miles : 


54, 


Total number of fractures 
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Number of train-miles 


Number of fractures per 10 000 000 train-kilometres or 
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Total number of fractures 


All fractures occurred clear of the fishplates, 
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(*) Year 1928-1929. 


Number of fractures per 10 000 000 train-kilometres or 


: 14 038 575. 


Number of train-kilometres or train-miles 


16.47. 


6 250 000 train-miles : 


ok. 


Total number of fractures 
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Number of fractures per 10 000 000 train-kilometres 


: 914 144. 


Number of train-miles 
Total number of fractures ; 9 


or 6 250 000 trains-miles ; 61.2. 
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Age of rails 


pvo] eon wnULADy = 


5 to 10 years, 10 to 15 years. 15 to 20 years. More than 20 years. 


Less than 5 years. 
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PRACTICE. 


The problem of working main lines at very high speeds. 


Trial runs of a propeller-driven carriage 


on the line from Burgwedel to Celle (Germany). 


Figs. 1 to 4. pp. 2190 and 2191. 


The « Company for the Study of the 
Technique of Transportation », founded 
in 1924 at Heidelberg with the object of 
developing the means of communication 
at very high speeds on the ground, is 
now carrying out the first trial runs. at 
high speeds of a rail motor car driven by 
an air propeller, built by the engineers 
Kruckenberg and Stedefeld; these trials 
are taking place on a line which extends 
from Burgwedel, near Hannover, in the 
direction of Celle, a line which has been 
placed at the disposal of that Company 
by the Reichsbahn, and without the 
track having undergone any special re- 
pairs. 

The idea of working at twice or three 
times the normal speed on a railway 
originated already at the end of last cen- 
tury; it has been kept alive by inventors 
of all nations; but until recently it had 
hardly got beyond the stage of being an 
idea and had never been tried out as an 
industrial proposition in any concrete 
form. The reader will remember the high 
speed runs carried out in 1903 with an 
electric rail motor coach with overhead 
power supply on the Lichterfelde-Zos- 
sen strategic railway, during which a 
maximum speed of 214 km. (133 miles) 
per hour was attained, These trials had 
no result from an economic point of 


view, owing to the requisite power 
(3000 H.P.) being out of proportion to 
the efficiency attained. 


In 1919, Steinitz and Pfeiffer con- — 
structed a rail car driven by a propeller 
which was put into service on the lines 
of the Reichsbahn, but it was not pos- 
sible to reach speeds above the normal, 
owing to the question of brakes. It was 
in 1924 that the studies of. the above 
mentioned Company started; they first 
covered the possibilities of constructions 
of the most varied nature; but finally it 
was realised that the problem of high 
speeds on railways could not be ap- 
proached from all sides at once and they 
therefore limited their studies to the 
shape of the vehicle. Preliminary trials 
were carried out in agreement with the 
« Aerial Navigation Testing Works » by 
means of a propeller-driven trial car con- 
structed by these works, i, e. by means 
of a coach conceived for the study of 
propulsion on the ground by means of an 
air-propeller. As a result of these trials, 
they decided on the construction of a 
propeller-driven car; it was built by the 
Leinhausen repair shops, placed at the 
disposal of the Company by the Reichs- 
bahn, and it was only recently that it 
was shown to the public. 

The fundamental principles of the sys- 
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lem invented by Kruckenberg and _ his 
collaborators are: frequent and high 
speed services. ‘Ihe technical means 
used to attain this end are : subdivision 
of the actual trains into much smaller 
units of transport (rail motor cars), fol- 
lowing each other at greater or shorter 
intervals, at a high speed, on a continuous 
single line. These methods sometimes 
refer to the track, sometimes to the ve- 
hicles and sometimes to the working 
methods; at present, the Company has 
only one of these means in view : the 
vehicle. 

Great speed means above all overcom- 
ing the resistance of the air, which in- 
creases roughly as the square of the 
speed, and this determines the shell shape 
of the vehicle. One of the fundamental 
ideas of the Kruckenberg car resides in 
its having the most favourable shape from 
an aerodynamic point of view. The sec- 
ond factor towards attaining high aver- 
age speeds resides in the weight of the 
vehicle. it is indispensable to be able 
to rapidly start up and slow down. One 
of the most decisive advantages of the 
automobile consists in rapidly picking 
up speed after slowing down; this ad- 
vantage may equally be applied to a ve- 
hicle on rails if we attain the desired 
lightness in construction, which thus 
constitutes the second fundamental idea 
of a fast railway. 


The third factor concerns the method 
of drive. Under present technical con- 
ditions, we have to remember that a 
drive by an air-propeller is the only drive 
which, combining the requisite facility 
of operating with safety in working, and 
a minimum of weight, permits of the 
transformation of high mechanical pow- 
ers into high speeds. The vehicle for.a 
high-speed track is thus the rail car with 
an air-propeller, with a_ shell-shaped 
body and of light construction. Finally, 
there is the question as to running on 
rails or without rails. If we stop to con- 
sider the fact that, in the case of a « two- 
dimension » mobility the necessarily li- 
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mited capacity of the driver lessens 
the possibility of high speeds, we have to 
vote for the running on rails. In order 
to obtain high speeds, it is necessary for 
reasons of safety to adopt a lateral guid- 
ing of the vehicle. The ideal realisation 
of this condition is constituted by the 
hanging railway, which enables the ve- 
hicle to go round curves without lessen- 
ing speed. It is for this reason that most 
experimentors in the domain of high 
speed railways have adopted hanging 
railways with torpedo-shaped vehicles 
driven by an air-screw. The particular- 
ly high financial outlay resulting from 
the construction of the line is bound, 
until something new comes along, to veto 
this idea, with which a start was recent- 
ly made in England and where a model 
of a suspended railway was constructed. 
The engineer Kruckenberg bases himself 
on what already exists: his high speed 
line is a line with a double track, utilis- 
ing the current type of superstructure. 
The new vehicle is shown by figures 1 
to 4; the body of the vehicle is supple, 
shell-shaped, very low down on the rails, 
so that the wheels do not project more 
than about 0.50 m. (1 ft. 7 3/4 in.) beyond 
the body, which is closed underneath. 
The carriage is 26 m. (85 ft. 3 5/8 in.) 
long and weighs 18 1/2 tons when empty. 
It can hold 12 persons when fitted up 
as a Pullman or 40 to 50 when fitted as 
an ordinary carriage. The construction 
comprises a framework of steel tubing 
with coachwork filling. Speaking on 
broad lines, the builders have used light-- 
weight alloys, wood, insulating materials 
and cloth. The windows form a conti- 
nuous long bay. The footboard which 
is placed in the middle is raised when 
the car is in motion and forms part of 
the doorway. The propeller is situated ai 
the upper rear end of a tapered housing; 
its axle is slightly inclined on the hori- 
zontal, so that the propeller, working a 
little upwards, not only serves for pro- 
pulsion but also holds the carriage down 
against the rails; this arrangement, com- 
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Fig, 2. 


ickenberg-Stedefeld propeller-driven car, 
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bined with the position of the centre of 
gravity being the very lowest possible, en- 
ables us to have satisfactory stability for 
au comparatively low weight. The propul- 
sion-motor is a 550-H. P. air-engine; it 
also works a compressor supplying com- 
pressed air and two dynamos supplying 
a battery of accumulators housed in the 
curved end of the body; the battery feeds 
the ventilating and lighting installations, 
as well as an electromotor which moves 
the vehicle when the main driving mo- 
tor is stopped. The wheelbase is 20 m. 
(65 ft. 7 3/8 in.); between the running 
parts and the body of the vehicle there 
are, in addition to the springs, rubber 
buffers. There are two systems of brak- 
ing : a shoe brake acting on special pul- 
leys and worked by compressed air, and 
a block brake acting on the tyres of the 
wheels, worked by hand and which acts 
as a safety brake. 

For starting, the motor is set in mo- 
tion, with all the brakes on, until it 
attains the desired number of revolu- 
tions. The brakes are then released and 
the carriage moves off gently, but the 
speeding up is extraordinarily rapid. 
After 66 seconds and a distance of 985 mi. 
(3230 feet) having been travelled. it 
reaches a speed of 100 km. (62 miles) 
per hour; after 2 minutes, a speed of 
150 km. (93 miles) per hour is reached. 


The maximum speed attained so far was 
182 km. (113 miles). At this speed the 
brake was applied in order to stop the 
car at the end of the section of line used 
for the tests. The starting curve shows, 
however, that on longer straight lines a 
considerably higher speed can be reach- 
ed. The running of the carriage is ex- 
tremely quiet and it causes no abnormal 
displacement of air on the track. 

At a speed of 150 km. (93 miles) per 
hour and in calm atmospheric condi- 
tions, the necessary working power is 
200 H. P. and the consumption of fuel is 
20 1. per 100 km. (7 gallons per 100 
miles). In comparison, a touring motor 
car of about 100 H. P. consumes 25 to 
30 1. per 100 km. (8.75 to 10.60 gallons 
per 100 miles). 

As we have already mentioned, the ve- 
hicle only constitutes the first step in 
the development of a high-speed _rail- 
way. We now have to pass on to the 
track itself, to the question of signalling 
which must permit of the density of 
traffic required, etc. In any case, these 
trials have given us a start which is ful! 
of nromise; these preliminary tests are 
all the more significant because they en- 
able one to foresee the time when rail- 
wavs will have all the advantages of the 
motor car and will 90 a long way farther 
towards the final goal to be reached. 


NEW BOOKS AND PUBLICATIONS. 
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WIENER (Liongt), Professor at the University of Brussels. — Articulated locomotives. — 
One volume (9 x 6 inches) of 628 pages with 213 figures in the text and plates. — 1930, London, 


W. C. 2, Constable & Co., Ltd, 10-12, Orange Street. (Price : 


Railway rolling stock with its sturdy 
design of axles upon which the wheels 
are keyed, is well designed for running 
on straight lines. Running round curves 
calls for special methods, if excessive 
wear or frictional losses are to be avoid- 
ed, or if the vehicle is to be able to 
inscribe itself properly thereon, not to 
mention the question of safety. Whilst 
the solutions are relatively simple when 
applied to coaching or wagon stock — 
and the best is certainly the bogie — 
this is not so in the case of the locomo- 
tive, which has a large number of axles 
distributed throughout its iength, and 
in which the boiler and the underframe 
are necessarily in close connection with 
the driving mechanism. 

The articulated locomotive is one 
method to which locomotive designers 
gave early attention: many inventors 
and builders have devoted patient effort 
to it. 

The type has developed simultaneous- 
ly with the fixed axle locomotive, and 
the systems not only tried but applied, 
are many and various. In recent years, 
its field of application has been ex- 
tended. 

A book, the author of which is fa- 
miliar with railways where conditions 
most often arise to justify the articulat- 
ed locomotive, and who is known by 
his earlier studies of the subject, will 
certainly be well received, all the more 
so because technical literature, so rich 
in other directions, offers little on this 
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subject to the reader desirous of accur- 
ate information. 

What should be understood by « arti- 
culated locomotive >? This essential 
point is dealt with by the author in the 
introduction, and on it the classifica- 
tion of the work is based, a methodical 
and very detailed classification well suit- 
ed to facilitate the study of so great a 
variety of types. 

The designation applies properly 
speaking to the locomotive which has 
two frames or trucks carried each on 
a certain number of coupled axles and 
capable of pivoting relatively to the 
main frame, the actual or supposititious 
pivots being located on the inside or 
the outside of the sub-frames. To this 
definition belong the Garratt and the 
Golwé, to mention only the most im- 
portant. Locomotives which, like the 
Mallet, have two motor trucks, capable 
of movement relatively to one another, 
but of which one is considered as rigid 
because rigidly connected to the boiler 
or the main frame, are called semi-arti- 
culated locomotives. 

The types which come between these 
two designations, Articulated locomo- 
tives properly so called and Semit-arti- 
culated locomotives form the subject of 
the two first «books >. 

The subdivisions, which we cannot 
give in detail, are based on the use of 
one or two motor bogies, on the num- 
ber of engine units and their type, the 
method of transmitting the power, the 
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position of the cylinders, the gauge of 
the track, etc. 

The third book studies those systems 
in which an attempt has been made to 
utilise, when desired, the weight of cer- 
lain carrying axles to increase the ad- 
hesion, when the tractive effort deve- 
lopped at the rim of the driving wheels 
does not exceed the capacity of the 
boiler. 

In the fourth book are described 
methods developed for. utilising for 
traction purposes other axles which 
normally only carry dead weight, viz, 
those of the tender. 

In the work thus outlined, and of 
which we only give the main features, 
the different systems of articulated lo- 
comotives are grouped according to 
their similarity in principle, and they 
are studied in the order of their deve- 
lopment. Without writing a history, the 
author has been able, by this method, 
to mark the principal stages passed 
through — and they are numerous in 
this domain and to credit the in- 
ventors with their due share of merit. 
The most remarkable engines are re- 
presented by drawings showing their 
general arrangements and_ interesting 
details. 

Numerical tables, to the number of 
112, give a synopsis of the leading di- 
mensions of the locomotives in each 
group, or sub-group. 

More than by the details of construc- 
tion, the attention of railway operators 
will be held by the information given 
regarding the use of articulated loco- 
motives, the technical characters of the 
lines on which they are employed, and 
the kind of traffic they haul. In the 
same sequence of thought will be seen 
the analysis and the discussion of cases 


where the articulated locomotive can 
compete advantageously with the loco- 
motive with parallel axles. 

The part of the work in which the 
phenomena of evolution of the systems 
are brought to notice is not the least 
interesting one. For example, in the 
articulated locomotives properly so call- 
ed, the Golwé engine, which appeared 
after the Garratt, reduces the total wheel 
base by replacing on the main frame 
the fittings carried by the motor bogies. 
and by placing the pivots at the centre 
of the bogies instead of towards the 
interior; in order to compete against 
new designs of rigid wheelbase locomo- 
tives, the Mallet’s, departing from the 
principles of the inventor, are being 
built as simple expansion engines, this 
being rendered possible by the use of 
flexible joints which will stand up to 
high pressures, and by the application 
of superheating, which has added to 
the capacity of the boiler. 

This note cannot pretend to review 
the work which Messrs. Constable & Co. 
of London have so ably edited. Only 
by studying it can one appreciate the 
mass of precise information which the 
author has collected together, methodic- 
ally classified, and discussed. 


It is a work of the greatest historical, 


documentary and technical value, this 
latter being taken in its widest sense, 
embracing not only the numerous pro- 
blems involved in the construction of 
articulated locomotives, but also the 
more complex question of its applica- 
tion and use. 

It will contribute largely to illustrate 
an interesting aspect of the activity dis- 
playel by the builders in order to keep 
the steam locomotive abreast of modern 
requirements, 

E. M. 
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Les travaux publics et les transports. 
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